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From the Editor 


O ctober is absolutely one of my favorite months. Clearly auaimn, it provides the ability to go 
outdoors without freezing, but respite and reasoning to stay in doors... perhaps in front of 
the computer, practicing your crafti" This month's MacTech gives you opportunity to do just 

that. 

If you are a System Administrator, check out Greg Neagle's writing for IVlacEnterprise tliis 
month. FileVault is a fact of life for many, and you 11 most likely have to move a File Vaulted home 
at some point. Greg shows you how in “Migrating FileVault.’’ (As an aside, if in hict, yoti are a 
System Administrator, read every coltimn from Greg, practice the reacliings and make sure you can 
do it on your own! That will lead to OS X mastery). 

This month’s Mac in the Shell brings you fLirther, more advanced ways to customize the bash 
shell to make ytjur life easier. Sinee most users keep the default bash shell for day-to-day 
operaticjn, it’s worthvvliile becoming familiar with the more esoteric tips to help you navigate your 
way 

Now that Apple's vl0,5 ACSA path is set, Dotsg Itanley returns and leads you through the 
requirements of obtaining Apple's highest ceitificatitm. For anyone considering this patii. lei Doug 
he your guide. 

Jose Criz continues lo give us the inside scoop on PackageMaker - an important tool for 
System Administrators and Developers alike. This month, learn the tricks U) packaging and 
distributing kernel extensioms and other “special'' file types. 

.Mihalis Tsoukalos brings us a good example of how to create a Dashboard Widget that can 
store its preferences, set on the back side, and use them next launch. 

Finally, the Maclech Spotlight has a conversation with Matthew Drayton from Nolobe, Nolobe 
is known for the popular file transfer client Interarchy. I’^tit has also begun to ship Iris, an image 
editor. Coincidentally - or not - Interarchy has long been my GIM client of choice, and it’s nice to 
see it continue in dedicated hands. 

Read, enjoy, and send us feedback! See you next memth. 


Ed Marezak, 
Executive Editor 
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The Road To Certification: 

Revisited 


Increase your knowledge and 
build credibility on the way 


by Doug Hanley 


Introduction 

In a previous series of articles, we kx^kecJ at Appie's IT 
certifications and hardware ceilificattons. We examined 
reasons for anti ix^nefits of getting certifieth as well as the 
testing experience and the changes Apple made to its IT 
certifications witii the release of Mac OS X Leopard. We 
looked at the new Macintosh 'iecimician certification, 
designed for technicians at Apple Authorized Service 
Providers, as wcil as Apple's Pro Apps certifications for Final 
Cut Si LI die and Logic Studio. While we did cover the new 
Apple Certified System Administrator (ACSA) 10,5 
certificatirm, we were not able tfi look as deeply into tlic 
topics covered on each of the exams required for ACSA 
certification and what resources are available to help you 
prepare for them, Tliose resources are Finally available 
including Apple Authorized Training Center classes and 
books. We will also discuss upcoming Snow Leopard 
Certification, which should be available after its release next 
year, 

Apple Certified System 
Administrator 

Apple Certified System Administrator (ACSA) is Apple's 
liighesr IT certification, An ACSA is recognized as having an 
in-depth knowledge of .Mac OS Xs technical architecture, 
and the ability to design and maintain networks. An ACSA 
siiould be able to enable, customize, tune and integrate Mac 
OS X, Mac OS X Server and other Apple technologies within 
a multi-platform environment. 

ACSA certification has undergone a few changes over 
the years. When the certification first launched for Mac OS X 
10.2, it required pas.sing two exams that were based on 
concepts covered in two five-day classes - one focused on 
ciieni and one on server. With Tiger (Mac OS X 10.4) it 
became a credit-based system with a minimum of 7 current 


credits required to lie an ACSA. Now' with Leopard (Mac OS 
X 10.5), tiiere has been a change that I believe is for the 
Ixdier. Tt> achieve ACSA 10.5, ytJU now need to pass four 
exams: Server E.s,seniials, Directory Services, Deployment, 
and Advanced System Administration. I feel this is a more 
challenging and rewarding certificaticHi. In this article, 1 will 
tell you about the courses and hooks available to help 
prepare for those exams. 

Preparing for the Exams 

The best w'ay to prepare for any of the ACSA exams is 
to take the associated class at an Apple Aiirhorized Training 
Center (AATC). You can find the neare.st AATC at: 
hltp://training.apple.com/locations. You could also prepare 
by review'ing the Apple Training Series hook published by 
Peachpit Ibr the particular course, but you wall be more 
tiioroughly prepared by participating in a class. The classes 
are a c(.vmbinat[on of lectures and hand,s~on exercises 
designed to reinforce the concepts covered in the cour.se. All 
of the exams are now' available as wxdl as the associate 
books and courses. Also available are the Skills Assessment 
Guides and Sample Tests, w4iich can be dowmioaded as PDFs 
at; 

http:/ / training.apple.com/certlfication/acso 

Directory Services 

In January^'s is.sue we discus.sed in detail what is 
involved in the Server Essentials counse, Now^ w^e w ill look at 
the other three areas of study: Directory Services, 
Deployment, and Advanced System Admini.siration, 

In the four-day Mac OS X Directory Services vlO.5 
(Leopard 301.) counse, students learn how to effectively 
configure Mac OS X computers to access directory services, 
and how' to configure Mac OS X Server to provide directory 
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ser\'ices in a mixed-platform environment. The course itself 
focuses on both Mac OS X as a directory service client, and 
Mac 05 X Server as a directory server Cross platform 
solutions will be emphasized in both instances. Students 
using Mac OS X learn how to use network accounts and 
Kerberos authentication with any common directory service, 
such as Apple's Open Directory^ Microsoft’s Active Directory, 
or an industry-standard LDAP server. In working with Mac 
OS X Server, students learn how to run a robust, scalable 
directory system using Apple’s Open Directory service. 
Students also learn how to use Mac OS X Server to augment 
an existing directory .service infrastaicture. 

The following is an overview of how your time will he 
spent in the class. You begin by examining the Local 
Directory Service, and move on to accessing an Open 
Directory System. Open Directory is the LDAP directory 
service model implementation from Apple. You will learn 
how to properly bind to an Open Directory Server and 
troubleshoot authentication issues. The class then covers 
working with 3*^^^ party LDAP servers, including Active 
Directory from Microsoft because it is important to learn the 
different ways you can integrate your Mac clients into other 
directory systems. By the third day, you are configuring your 
own Open Directory system and learning how' to distribute 
the load thrt)ugh replicas of your system. Finally by the 
fourth day, you are connecting your server into Open 
Directory and other directory systems. All along the w^ay, you 
are learning more about the underlying services and 
processes involved. 

Having a solid understanding of directory ser\ices and 
how they are impiemented and integrated in Mac OS X is 
crucial to deploying multiple servers offering varying 
services all tied to the same directory structure. You will 
need this deeper understanding if you want to move beyond 
stand-alone deployments of Mac OS X Server. 

The reference guide used in the class is Apple Training 
Series: Mac OvS X Directory Services vlO.S, l>y Arck Dreyer 
(ISBN: 978-0321509734). 

Deployment 

Speaking of Deployment, there has to be a better W'ay 
to install the operating system and software on multiple 
machines on your network than using a DVD or CD, right? 
Well that is exactly what is covered in the three-day Mac OS 
X Depkjyment vl0,5 (Leopard 302) course. The first section 
of the course focuses on solutions for deploying softw^are, 
ranging horn individual files to complete system images to 
multiple machines, Suidents get hands-on experience using 
tools such as Apple Remote Desktop, Disk Utility, 
PackageMaker, and System Image Utility, and leave knowing 
the pros and cons of various deployment solutions. In the 
second section of the course, students apply w^hat they have 
learned and create a full deployment plan that includes 
testing, deployment, auditing, and maintenance. How to 
create a multi-tiered Softw^are Update Server, and third party 
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,solutions are also discussed to augment your deployment 
plan. 

One of the key concepts covered in this course are 
modular images. Currently, many large institutions, especially 
school districts do what can be referred to as monolithic 
imaging. In other words, they build and install everything 
needed on one machine and image it. Then they deploy that 
image. Modular imaging allows you to update parts without 
having to go through the entire install processes again. This 
has become a critical strategy for Mac OS 10.5 Leopard. Even 
a Leopard client machine has a local KDC, or a Kerberos key 
distribution center. You will run into many problems if you 
clone and deploy monolithic images because you now have 
a number of machines which all think they are the same 
local KDC. Because of this, you may decide the modular 
imaging section alone is worth the cost of the cla.ss. 

The reference guide used in the cias.s is Apple Training 
Series: Mac OS X Deployment vl0,5, by Kevin White (ISBN: 
978-0321502681), 

Advanced System 
Administration 

'I'he Mac OS X Advanced Sy.siein Administration viO.5 
(Leopard 401) course builds on the foundations estal'jlished 
in the Support Essentials and Server Essentials courses, and 
is designed to empower students to meet tlie challenges 
faced by administrators deploying Mac OS X Server in today's 
complex and dynamic data centers. This challenging five- 
day course equip.s students with in-deplh and practical skills 
in Mac OS X technology. The course’s task-based focus 
enhances the learning process through the use of practical 
examples in a relevant context, 

Tasks are organized into several key knowledge 
domains: implenientation, networking, administration, and 
optimization. Implementation tasks focus on aspects of 
installing, upgrading, configuring, and migrating existing 
legacy systems to more recent versions and configurations. 
Networking tasks concentrate on establishing solid 
foundations for network services, as well as connecting 
private and public networks securely. Students gain 
experience with monitoring tools and automation 
technologies that form the core of the administration tasks 
necessary to effectively administer large deployments on a 
daily basis. An exploration of tools and technicjlies relating 
to performance-based tasks such as optimizing sen/ices, 
scaling systems, and establishing high availability of services, 
data, and components, helps build students' confidence in 
their administration skills. The course concludes with vital 
maintenance tasks that addre.ss aspects of maintaining a 
system’s availability and preserving the integrity of critical 
data. 

If you are not comfortable wath the command line, 1 
strongly suggest you become familiar with it ahead of time. 
There is a great deal of typing required, however you do 
learn the underlying systems and procedures hidden behind 


the GLU of Mac OS X. You will definitely learn how^ to 
harness the power of UNIX in Mac OS X. The extensive use 
of the command line interface reveals a deeper scope of the 
course's subject material and prepares students to become 
more efficient by raking advantage of the wide variety of 
automation technologies built into Mac OS X and Mac OS X 
Server. This is a long, but worthwhile clas.s. Combined with 
the other ACSA classes, the depth of knowledge and 
experience you will gain in supporting a Mac OS X-based 
netw'ork is priceless. 

The reference guide used in this class is Apple Training 
Serie^i: Mac OS X AdDcmced System Administration by 
Edward Marezak (ISBN: 978-0321563149). 

Hitting the Road 

Having sat through the instructor preparations for the 
Leopard courses, 1 am very excited about the quality of the 
ACSA level classes, i strongly recommend taking courses at 
an AATC, where you nut only get hands-on experience and 
access to the addititmal materials, but also the valuable 
expertise of an Apple Certified Trainer and your industry 
peers, The other advantage is that you have access to enough 
computers to implement the exercises and test new^ ideas in 
a safe environment. The best Irainer.s are the ones who 
actually do this type of integration in the real world. 1 
suggest you use these criteria as you select a trainer and 
training center. 

The Near Future 
of Apple Certification 

Certification is a journey, and (or Mac OS X, the journey 
continues with each new release of Mac OS X. It was 
announced at WWDC 2008 that Sn{>w^ Leopard (expected to 
])e Mac OS X versiem 10.6) will be released next year, 
although w^e don't know when exadly. One of the unique 
features of Snow Leopard is that the focus is less about new 
features and more about refinement and stability of the 
operating system. If you already hold a Leopard certification 
for ACTC or ACSA, there will only lie an Update Exam for 
each. This creates a strong incentive to achieve your ACSA 
sooner than later, especially if you have .started on the path. 

More information about ACSA ceitification, cla,s,ses and 
other preparatory materials is availatde on Apple's training ik 
certification website: 

hftp:/Araining.apple.com/certificatfon/acsa 

Yiti 
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Mac in The Shell 

by Edward Marczak 


Customizing the 
bash Experience 
Further 

Changing the bash shell 
to suit your needs. 
___/ 

Introduction 

Last month, J launched into a different kind of 
introduction to bash. It concerns making you, the end user, 
comfortable and efficient. This month wraps up this topic 
with a look at more ways to wring magic out of bash. 

History 

For once, Tm not talking about 'liLstory'' as in a iustory 
lesson.'^ This time, Tni talking about history in bash. 
Ixish history is both a command* and a function of the hash 
shell, bash very nicely will keep history (a log, or journal) 
of the commands you execute. Open up a shell (probably 
using TerminaLapp), and type Is -1. Now, change into 
the /Users/Shared directory using the cd command: cd 
/Users/Shared. From here, press the up arrow' on your 
keyboard. The current input line should recall the previous 
command (cd /Users/Shared). Pressing the up arrow again 
will recall the command before that. Do so, and w'hen “Is - 
r appears, press the return key to execute the Is command 
and list the contents of the directory youTe currently in. 
Now, type history, and press return. You should see a 
list of commands previously executed, ending with “Is 
\'d /Users/Shared” and another “Is -D. 

Tlte simple fact that we can scroll through our session's 
history wath the up and down arrow, and retrieve an entire 
listing is pretty amazing al) on its own. Not surprisingly, it 
gets better! 


First, let's make sure we capture all of the history we want. 
There are several shell variables diat configure the behavior of 
bash history: Here’s what 1 use in my '-/.bash_prorile: 

export HISTSIZE=12000 
export ElISTFILESIZE-12000 
export HISTGONTROL^'igooreboth" 
export HISTTIHEFORMAT“‘%b ' 

(there’s actually a little more to it, but I'll cover that in due 
time). 

The HISTSIZF variable sets the number of commands to 
remem)>er in the command history, If not set, it defaults to 500. 
HLS'FFILESIZE, when set* will tell bash to truncate the history 
file, if necessary, by removing the oldest entries, to contain no 
more than that number of lines. Again, die default value is 500. 
Tlie history file is also truncated to this size after writing it 
when an interactive shell e.xits. 

HISTCONTEOL is a very useful variable. Assign 
HISTCONTROL a colon separated list of the following options 
to alter how history is saved: 

ignorespacet lines which liegin with a space character are 
not saved in the history list, 

ignoredups. lines matching the previous history entry are 
not saved. 

ignoreboth: enforces lx>tli ignorespace and ignoredups. 
erasedups: causes all previous lines matching the current 
line to be removed from the history^ list before that line is saved. 
If HISTCONTROL is not .set, all lines read by the shell parser are 
saved in the history list. If you like to w^atch a direaory by 
executing “Is -F and then repeatedly pressing up-arrow-remm, 
ignoredups Is for you! This way, you 11 only see one “Is -F 
in hi.story no matter liow many limes you repeat die command. 

HLSTTIMEFORMAT is a variable 1 see get very little use, hut 
1 find immensely useful. Simply, when set, each entry in die 
history list will have a limestanip save with the entry. With the 
example setting 1 give above, my history^ kx>ks like this: 

530 Jnl 29 ma5:2bi cd dev/objc/ 

5B1 Jul 29 08:25:27; Is le 
582 Jul 29 08:34:29; cd dumb 

Yes, I have a directory named “dumb.” I also have several shell 
options defined, but the most important relating to history is 
tills: 

sbopt -s Msmppend 

The liLstappend option appends the history from die current 
shell when it exiLs to the history file. This is useful - Fd claim 
critic^al - when using multiple shells. To explain furdier, shell 
history is not immediately written to the history file, but is 
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maintained per shell, and written on shell exit. If 1 have two 
shells running, the last to exit writes the history file that it 
maintained. If you only even use a single shell at a time, you 
wcKildn't notice this behavior, but 1 think it's a nice option to 
have enabled regardless. 

As an aside: [ actually use two other shell options: 
histverify and histreedit. Botli affect substitution and shell 
expansion. Both are also a little ouLside the scope of this article, 
however, the bash man page has more information if you’re m 
inclined. 

Another aside: 1 really like setting the cmdhist option, too 
using: 

set cmdhist 

This option will save multi-line entries as a single line in history. 
Multi-line entries are created using the backslash character at 
the end of a line. For example, with cmdhist set, if I were to 
enter the following: 

S for i in "Is’; do \ 

> echo $1; \ 

> done 

,,,,my history’ would actually contain: 
for 1 in *ls": do echo $i; done 

It's all up to personal taste if you prefer this or not, so, use whai 
works best for you. 

More History 

Just investigating bash history' functionality alone is a deep 
topic. Mainly because it exists to save you ufor^. alway.s 
remember that. So, now you can up-and-down-arrow through 
history, and use tlie history ctHiimand to list all history, if 
you typed a comrrtmd that you want to recall, you can certainly 
press up-arrow until you find it. What if that command is way 
hack? Well, you could remember part of the command and use 
grep to find it: 

$ history | grep ash 

272 Jul 25 10:a9:5&; ssh 192.168,76,84 

285 Jiil 25 14:39:53: ash marczak^l92.168.76.84 

287 Jul 26 09:06:04: ssh 192.168.125.164 

289 Jul 26 11:10:58: ssh marcaakei92.168*76.84 

295 Jul 26 16:27:13: mart ssh 

296 Jul 26 23:10:19; ssh inm@db. wheresEpot * com 

298 Jul 27 09:19:18: ssh mm^db,wheresspot^eom 

330 Jul 37 09:52:21: ssh mltioe 

331 Jul 27 09:17:26: ssh serveradmlngballast 

(remember - I’m showing an option timestamp, which you 
likely won't see). From this list, you could copy and paste the 
line you’d like to repeat Cymck), Or, you can ask bash to expand 
by the history id. This is called history expansion. For example, 


if I wanted to repeat the "'ssh marczak@192J68,76.S4’' line - 
history id 285 - I can type this: 

1285 

and press return. Much easier than retyping the entire line. 
While using grep to fmd things in history is OK for a grand 
overview, there are other, more refined ways of recalling 
history. 

To broaden the scope of the exclamation poini operator, in 
general, after the exclamation point you specify an event 
designator A numf)er will recall a specific numbered event in 
history. Mere's a handy list of useful designators: 

(numerical value) - recall specific event in history 

1 - previous line 

(text) - previous line .starling with given text, 

(hext) - previous line containing text 

Fxamples are always liesi, .so, heres one of each (save 
“numerical value," which you’ve already seen in action). 

If you ssh into a remote machine, do your work, get out 
and iJien realize, ''oops - I need to do one more thing," simply 
tyjx" ! ! and press return. Tliis wall run the previous command. 
Kemember: tliis is a suhstirution, so, you can use “!!" wherever 
you want to substitute the previous command. An example of 
this would be: 

S ps ax I grep [W]ord | avk ’(print $11' 

28976 

$ kill S(l!) 

The text de.signator substitutes the previous match. For 
example, if I wanted re-run the ps command from the previous 
example - you know, to make sure it's really dead - typing !ps 
and pressing return will match that ps. and execute the entire 
line. 

The final designator that Fm gf>ing to show matches text 
anywhere in the event, not just the lx*ginning. To once again 
rely on the previous example, to now match the p S event, you 
ct>uld type ! ?ord, or even ! ?awk, press return and re- 
execute the entire ps expression. 

Readline 

Developed by GNU, hash uses the readline library’ for its 
command inpui. Simply stated, readline provides a set of 
functions tiiat allow' users to edit command lines as they are 
typed in. Readline is also respc^nsihle for providing the history 
function to ba.sh (and other applicatiims that choose to include 
it). Readline is a bit of a discussion in and of itsell', so.. I'm just 
going to show one immediately available function^ and one 
tw’eak that makes all tlie difference to my history' experience. 

Readltne runs in one of two mcxles: emacs or vi. The 
default is emacs mode. This allows you to use emacs key 
bindings to move about the command line. It’s actually the 
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source of die keyboard coniimnds shown ksi month. From 
this, we gain reverse search through our history. Press ctrl-r, and 
your prompt will cliange to Xreverse-i-search)"V’, alerting you 
dial what you type is a search back through history. Each key 
press finds the best previous match. If what you type fails to 
match an event in history, you receive a bell (visual or audible, 
depending on how your session is configured). If you have 
more than one match, press ctrl-r again to cycle through 
matches. 

Readline is configured using the file .inputrc that it finds in 
your home directory (you’ll need to create this file, as it's not 
there by default). This alUws for further customization and 
ways to implement features that match the way you work. 
Here's the .inputrc file that 1 use: 

hiatory-sesrch‘forward 

history search‘backward 

Space: magic-space 

Hie first two lines bind die up and down arrow to searching 
forward and back through history. You may think the arrows 
already so this - and they do to a degree - however, with this 
addition, a Hide typing goes a long way. With these lines in 
your -/.inputrc, if you were to type ssh, and then press the up 
arrcjw, you’ll navigiite back through history only seeing events 
that match the beginning ^ssh”. The “magic-space” line causes 
readline perform expansit)n each rime the space bar is pressed. 

One final note: i>ash isn’t the only application diat uses 
readline. This means that changes to .inputrc will affect all 
applications relying on it. For example, die command-line 
MySQL client uses die readline libraiy^ to implement command¬ 
line editing and history retrieval. If you want a particular setting 
to apply only to one environmeni, .inputrc dcx?s understand a 
limited form of conditionals. So, to cause .settings to only apply 
to l>ash, use this in .inputrc; 

Sif bash 

Space: magic-space 
$endif 


This conditional will cause the magic-space behavior to apply 
only to bash. Naturally, any settings can be placed in the 
conditional. 

CDPATH 

CD PATH is simply a shell variable. Like the PATH 
variable, wdiich tells the shell which paths to search for an 
executable, CDPATH informs the cd command which paths to 
look in when changing directories. This is a simple way to 
reduce your typing. CDPATH Is specified just like PATH: a list 
of directories, separated by a colon. Jf, for example, to search 
your home directory and /Users/Shared, specify this: 

C13PATH='-. ;~:/Users/Shared'’ 
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The “dot" up front in ihiit specification tells cd io search 
the current directory^ You probably want to dc) that, right? Using 
the CDPATH shown, if there’s a director)' named "photo"' under 
/Users/Shared, and my present working directory (pwd) is 
-Aibrary (or anywhere, really), simply typing cd photo 
will change my present working directory to 
/Llsers/Shared/photo. 

Tliis should tie into good usage of the PSl variable as 
described in the previous column, as you should ahvays have a 
visual due as to which directory you actually currently in. 

The order of CDPATH is important. Just like the PATH 
variable, first match "wins." Using the previous example, if there 
was a director)' named “plioto” in both my home directory' and 
/Users/Shared/, typing cd photo would tmng me to the 
photo directory in my home. Thanks to the current directory 
specification up front, the current directory always takes 
precedence, so, you'll always have 'normal’ behavior. 

Bash Programmable Completion 

Modern versions of bash allow programmable completicm, 
extending the standard completion that the Tab key normally 
provides. Again, tliis is a topic that can probably take up its own 
article or chapter in a book. Investigating every aspect of 
programmable bash completion is beyond the scope of this 
article, but I need to point out that it exists, and how to get 
some useful completions running in your shell. 


Here’s what the basil man page says about standard 
completion (pressing the Tab key): 

“Attempf to perform caimpletion on the text before point. 
Bash attempts completion treating the text as a variable (if the 
text begins with $), username (if the text begins with 
hostname (if the text begins w'ith or command (including 
aliases and functions) in turn. If none of these produces a 
match, filename completion is attei7i]3ted/' 

However, this basic semp can be improved. For example, on an 
unadorned bash-shell-out-of-tlie-box on OS X, if you w'ere to 
type man dsed and press Tab, youll just receive a tell. 
Wouldn’t it be nice if you could press tab and have the line 
completed with man deed it group? Here's what the bash 
ittm page says about programmable completion: 

“When word completion is attempted for an argument to a 
command for which a completion specification (a comps pec.) 
has been defined using the complete biiiitin, the 
programmalrle completion facilities are invoked. 

First, the command name is identified. If a compspec has 
been defined for that command, the compspec is used to 
generate the list of possible completions for the w'ord. If the 
command word is a full pathname, a compspec for the full 
pathname ts searched for first. If no compspec is found for the 
hill patliname, an attempt is made to find a compspec for the 
portion following tlie final slash. 
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Once a compspec has been found, it is used to generate 
the list of matching words. If a compspec is not found, the 
default bash completion as described above under Completing 
is performed."* 

A bit wordy, perhaps. However, the upshot is this: you can 
have bash ct)mplete on just about anything. If your company 
has custom command-line utilities, you could create a 
completion specification for the valid switches and completions 
for your specific utility! The key to it all is the complete 
built-in command. 

La.st month, we touclied on aliases and functions. As a quick 
refresher, a function is a subroutine, or, a code bkxk that 
implements a set of operations, rhis function wtll add Vwo 
numl^rs together and print rlteir result: 

#I/bin/bash 

function suin() ( 
total-$(($H-$2H 

echo “The sum of $1 and $2 is $total” 

[ 

sum 5 12 

As you L’an .see, calling a function is ju.si like executing any 
bash .script: arguments are passed in order into the function. 
Programmable completion takes advantage of this, allowing you 
to specify functions thiu will determine completions for matching 
text. 

As a short example, imagine that we want completions for 
rlie dscl command. Iri the interest of space and clarity, our 
fimction will only complete on these optioas: -read, -readaJI, - 
readpl, -readpli and -list. A function that can do this for us would 
look sometldng like this: 

..dscKJ 

I 

local cur prev opts 
C0MPEIEPLY“() 

cur="$ ] COMP.WORCS i COMP^CWORD] [ 
prev="$ IC0MP„W0RDS1G0HP_CW0RD-1]1“ 
opts^"-read -readall -ceadpll -hLst" 

if [ [ $IcurI ^ -* ]I : then 

COMPREPLY-f $(cojtipgen -W “$[optsl" - $kurl) ) 
return 0 
fi 

I 

complete -F _dscl duel 

If you’re anxious to try this now, save this in a file named “dscl" 
and source it by typing source dscl. Type dscl - r at the 
command prompt and press the Tab key. bash should complete 
the “-r" as '-read" for you. Press the Tab key twice, and you'll see 
that it’ll match the other “-read*'' entries we supplied, Very cool. 
How^ does it work? 

We start out by defining some variables: cur, the current 
match dicing t^'ped at the command-line), prev, the previous 
word typed and opts, wliich is the list of options to complete. 
The actual completion is kindled by tlie comp gen bash built-in. 
comp gen is used to fill in the COMP RE PLY variable. 
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COMPREPLY has special meaning to bash in dial it holds the 
output of a completion. 

You can certainly use tliis function as a template. However, 
while it works for simple completions, a functirin could certainly 
be much more powerftJi and complex. What if yc}u’re just trying 
to get your completion fix and don’t have the time/skilLs/energy 
to write an in-depth function for completion? 

Fortunately, there are many gcx>d bash completion examples 
full scripts that you can download. One of the l:)est is created by 
Ian Macdonald, and is available from 
http://www.caliban.org/flles/bash/bash-complefIon- 
20060301 .tar.gz. While originally created wnth Unux in mind, this 
comprehensive completion file Ls ideal for OS X, too. Even better: 
any Linux-specific commands tkit it can’t find on OS X are simply 
not loaded, saving memory'. 

To use it, download the file, unarchive it, and find the 
bas]i_com]>letion file at the top level of the resulting directory. 
Copy iliLit into /etc. Have your bash initialization script source it: 

. /etc/bafib^completion 

” Ls a synonym R>r the source command). If you don’t want 
to wait to k)gin to a new shell, source it i ight at the command line. 
You can test it with one of the completions it brings: the cd 
completion. Wait....dcxfsn’t cd already compleie widi ilie built-in 
ctanplelion? Well, yes, but it’s free to do m in meaningles.s ways. 
If you iiave a file in your home directoiy named “current-list” and 
a directory’ named \'iirrent_projects". the unmodified completion 
will complete the word “current", bur then wait for you to clarify. 
With the programmed Ixdiavior, we realize that with the cd 
ctjmmand, only one of tlie choices makes sense - the directory. 
Now you should notice that typing cd cur follow^ed by die Tab 
key; yoL]1l get die correct, full completion. 

This bash completion file provides a framework for creating 
completions. If you want to finish off the dsd example above, or, 
create one Ibr a cu.stom l)inary or script, create an 
/etc/bash_compleiion.d directory; and drop your completion file 
in there. The /etc/bash_compleiion .script is designed to look in 
/etc/lxish_compietioas.d and source each llle it containes. 

One last tip tliat, although it gets piit into -/tnputre, It ties in 
with tab completion: A helpful cYjmpletion trick is to drop the 
following line into your .inputre file: 

set show all-if’ambiguous an 

Tins addition causes readline to show' alternate matches 
immediately rather than make you press Tab twice. 

Wrapping Up 

i hope die tips from this and last month have had an impact 
on your work inside die bash shell Many times, it*s the little things 
like this that can make a huge difference in your daily work. 1 
certainly remember the first time 1 saw diese in action after using 
bash for some time. It was a bit of magic! Quite honestly, while 
weVe covered a lot in this and die previous article, diere’s even 
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Th£ Road to Cods 

by Dave Dribin 


Come Together, 
Right Now 

Combining bindings, 
document-based 
appiications, and 
tabie views 

___/ 

Putting a Few Things Together 

Tills month in Rmui to Code, weTe going to pul together 
3 few amcepts weVe been working on over the past months. 

To .start witli, weYe going to build uptin die document-liaseci 
a]ipJication we wrote that allowed the user to save and open a 
ckKTiment representing a reaangle. We already added archiving 
and unarchiving support to our Rectangle class by implemeniing 
die NSCoding protocol, briefly dlsaissed using an NSTableView 
to show a list of rectangles, and learned the liasics of Coaxi 
liindings. Now, we are going to combine these tliree topics to 
make a document-based application tliat allows the user to &ive a 
list of reaangles and to add and remove rectangles, both witli and 
without Cocoa bindings. 

Documents with a Table View 

first, lets make sure we’re all using the stime version of Xcode. 
Version 3.1 was released in July and Is now' die ciirrenr version. Tni 
going to use it going forward. Now that we Ye all using the same 
version of Xecxle, let's create a new^ dcx:umenl-based application 
called Rectangles. This project template cTeaies a MSDocument 
sulxJtiss, My Document, for you to cmstoniize. Bui before we .shut 
cxxling, let’s layout die user interface in Interlace Builder and work 
our way liack. 

Open up the MyDocument.xib file. Interface Builder 3,0 
introduced the ,xib file format and as of Xcode 3T t the default file 
fonnat for Interface Builder files in Apple .supplied project 
templates Is .xib instead of ,ntb. While the file fonnat and extension 
has changed, they are identical from the developer's perspective: 
they contain the GUI you develop in Interface Builder. Cieate a 


w^indow with a table view^ that looks similar to Figure L Be sure 
that die area and perimeter labels are two separate text fields, one 
for the text, e.g. one for “Total Area;” and one for die number, as 
we need to update the number but leave the text as-is. Set up the 
autosizing ,so diat the table view^ expands when die window is 
resized and use a numlier formatter for each row's text cell and die 
two arca and perimeter numlx^r text fields. 

A O ^ Window 


Width Area Pe nmittr 

123.457 123.457 123.457 123.457 


Total Area: 0 f Add ^ { Remove ^ 

Total Perimettr: 0 


Figure 1; Window in Interface Builder 

Uie table view needs a bit morc customization. First, turn off 
column selection, as w^e do not want tlie user to selea individual 
columns. Next, aLsRiniize each column’s identifier and disable 
editing of the area and perimeter a)lunms. 'Ibe correct settings are 
SLimimtrized in Table 1. It is important to use all lower-case for the 
identifier 

Table 1: Table Column Customizations 


Column Tide 

Identifier 

Editable 

Width 

width 

Yes 

Height 

height 

Yes 

Arca 

area 

No 

Perimeter 

perimeter 

No 


With our user interface created, switch back to Xcode. Be sure 
to enable garbage collection in the build settings for the 
Rectangles target liefore coniinuing. All die code we are wTiting 
requires g^irlrage collection, and it Ls not die default setting. 

Add in the Rectangle class with NS Coding support that w^e ^ 
created in the July 2008 issue, One for tbe Arcbim, which you c’an 
download from the MacTech website. In our MyDocment class^— 
we first need to create outleLs for the table view; the Total Area and 
Total Perimeter labels, and aaions for the Add and Remove 
buttons. We also want to CTeate a mutable array instance variable 
that w^U hold all rectangle instances, Tlie resultant header file for 
MyDocument is shown in Listing 1. 
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Listing 1: MyDocument.h 

Xofi&a/CQCoa.h> 

©interface MyDocument i NEDocument 

I 

iBOutlet KSTableVie^rf ' _tableView; 

IBOutlet NSTextFleld * _totalAreaLabel ■ 

IBOutlet NSTextField * _totalPerim^terLabel; 

NSHutabieArray * _rectanglea: 

} 

- (rBAction)addRectange:tId)sender: 

- (IBActionJremQveRectangle:(id)sender; 

©end 

Switch ix> the implementation file, MyDocument.m. Modify 
tlie comtruaor to aeate the _rectangles array as follows: 

- Cid)init 
[ 

self = [super inlt]; 

If (self = nil) 
remm till; 

^rectangles ^ [[NSMutableArray alloc] inlt]; 
return self: 

1 

Also add these three methods for the actioas: 

- (VQid)updat eTota lAr eaAnd P e rineter 

I 

float totaLArea = D: 

float totalPerlineter = 0: 

for (Rectangie * rectangle In _rect3ngles] 

i 

totalArea += rectangle.area; 
totalPerliaeter += rectangle.perimeter; 

} 

LtotaLAxeaLabel setFloat?alue:totalArea]: 
[_totalPerimeterLabei setFloatValuettotalPerimeter]; 


' (IflAction)addRectange:(Id)sender 
t 

Rectangle rectangle = [ [Ret tangle alloc] InitWithleftXiO 
bottomT;0 
rightX :15 
tnpY;ID]; 

I_recTangles addObject:rectangle]: 

// Update the Ul 
[_tableView reloa d Da t a]; 

[self updateTotslAceaAndPerimeter]; 


' C IB Ac tlofi) r emo veRec tangl e; (id) s en d er 
[ 

NSlnteger selectedlndex = I_tableView selectedRow]; 
// If no row is selected, don't do anytMng 
if (selectedindex = -I) 
return: 

[_rectangles remoyeObjectAtlndex;selectedindex]; 

// Update the Ul 


LiableView reloadDats]; 

[self updateTotalAteeAndFerimeter] : 

1 

Taking a closer look at these three methods^ the 
addRec tangle: methcxl creates a ugw 15x 10 rectangle and adds 
it to the array of rectangles, ft then has to update tlie user interface 
so that it matches the array The reloadData method of 
NSTableView causes the table view to refresh its contents from its 
data source. We also need to update the area and perimeter labels. 
We created die updateTotal-AreaAndPerimeter metliod to 
calculate tlie total area and perimeter and update the labels. 

The removeRectangle: action removes die cunently 
selecied rectangle. It asks the table view for die selected row index 
and uses this to remove the carrect rectangle. Again, it updates the 
user interface to match the array. 

Thai's all for ccxling, at tlie moment. Save your modifications 
and build the project^ making sure to fix any .syntax errors, Nc^w, 
switch to Interface Builder because we need to connea our outlets 
and actions. Ginnect the oudets to their corresponding 
components, and connect the buttcjns to the two actions methods. 

At this point, our application will run, and the buttons will 
woilr, but the table view wdll not be correctly populated with data. 
We need to use the table view's data source to populate the data. 
While w^ere in Interface Builder, set MyDocument to be the data 
source by connecting the NSTableView ‘ s dataSource outlet to 
RIe's Owner, which represents MyDocument. Sw^itch back to 
Xcode and add these tliree required data source methods: 

#pragraa mark - 

^pragma mark Table view data aource 

- UnLjnumberOfRowsInTableView: (NSTableView O aTableVlew 
I 

return Ltec:tangles cuuutl: 

1 

- (iditabieView:(NSTableView *)tableView 

objectValueForTableColumQ;(NSTableGultraro *)tableColumn 
row:( nsI nteger)rowlndex 

[ 

Rectangle * rectangle - [„rectangles 
objectAtIndex:rowlndex]: 

HSString * Identifier = [tableColuiDn identifier]; 
float value = 0: 

il ([identifier isEqualToString:width*]) 
value = rectangle, width: 

else if ([identifier isEqualToString;©"height”]) 
value = rect angle, hei^t; 
else if ([identifier isEquaiToString;©"area'']) 
value - rectangle,atea; 

else if [[identifier isEqtialTQString:©*periiiie:ter'']) 
value rectangle.perimeter: 

return [NSNumber numberWithFloat: value]: 

1 

- (void)tableView;(NSTableView *)tableView 

setObjectValue:(id)object 
forTableColuran:(NSTableCoiiMn *)tableColimn 
r ow:(Int)rowind ex 

i 

Rectangle * rectangle = Lrectanglea 
objectAtIndex;rowlndex]; 

NSStrlng * identifier * [tableColuMi Identifier]! 
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iloat value = [object floatValue]: 

if ([identifier isEqualToString:@’'wldth'']) 
rectangle*wldth ^ value; 

elae if ([identifier iaEqualTaString;#''height"]} 
rectangle.height - value: 

// Update the UI 

[self updateTotalAreaAndPerinseter]; 

We are ixsing tlie coliimn identifier to gel or set tlie correct 
value from the Rectangle instance. Because the NSTableView 
data source deals only with objects, we need to convert the float 
values to and from NSNumbers, Now our application should mn, 
and you should be able to add rectangles, modify their width or 
heigiit, and remove rows. Figure 2 shows an example screen shot. 


^ O O Untitled 


width 

Height 

Area 

Peri miter 

15 

10 

150 

SO 

5 

10 

50 

30 

15 

5 

75 

40 


Tatai Area: 275 Add ^ f Remove"^ 

Total Pertmeter: 120 


Figure 2: Screen Shot 


The final detail missing from our application is the 
ability to save and open a custom document type. As we 
did in One for the Archives, we need to override two 
methods in our KSDocument .subclass: 

- (NSDatE ’*) dataOfType: [KSString *)typeNa]iie 
error;(NSError **)outError 
I 

NSData ' rectangleData ” 

[MSKeyedArchiver 

archlvedDataWlthRootObject;^rectangles] ; 

return rectangleData; 

I 

- tBOOL) readFroniData: (NSData Mdata 

ofType;(NSString *)typeName 
error: (NSError ‘ MoutError 

( 

_ractangles “ iHSKeyedUnarchiv&r 
unarchiveObject^ffithData; data] ; 

return HS; 

I 

I hese method implementations are very easy because 
both NSMut able Array and Rectangle support archiving 
via NSGoding. An array just archives each object in turn. 
We also have to set up the document types for our 
application. Open the Info panel on the Rectangles target 
and add a rectangles" extension to the first document type 
as shown in Figure 3, 
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^ O Target ’"Reaangles" Info 



Figure 3: Rectangles target info 


We now have a document-babied application that tan save and 
open an array of rectangles. This Ls not much diiTerent than the 
document-based application WTOte a few months ago, but it 
does show how to use a mutable array as ±ie data source for a table 
view. We are going to be making some mixlificatioas to this 
appliattion, culminating in the creation of a Cocoa bindings 
version. 

Utilizing Key-Value Coding 

The first step is to modify the data source accessor methods to 
be a little more flexible. Currently, they are big if statements based 
on the column identifier Adding or changing columns requires 
changing these data source methods to march the changes we 
make in Interface Builder. 

Tlie simplest way to do this is to use key-value coding (KVC) 
to get and set the rectangle’s properties in the data source. While 
identifiers are generally arliitrary, we aie going to give tliem special 
meaning. For this to work, we are going to use key names as ilie 
colunm identifiers. Assuming you used the identifiers I 
recommended in Table 1, you are all set to go. Mcxlify the data 
soLime metliods as foMows: 

- (id)tableView:(NSTableVlsw *}tableView 
objectValueForTableColunmi(NSTableColuran •)tableColumi 
row:(NSInteger)rowIndex 

t 

R^^trrangle ‘ rectangle Lt^ttangles 
obJec tAtIndex:rowIf]de3s] : 

NSString * Identifier ^ ItableColuinn identifier] r 
return [rectangle valueJorKeyiidentifier]; 

1 
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- (vaid)tableView: (NS"ra.bleView *)tableView 
setObjectValue:(idjobject 
f 0 rTab 1 eCol umn i (NSTab 1 e C o 1 ufnn *) t ab 1 e Co limn 
row:(int)rowlndex 

{ 

Rectarigle ‘ rectangle = Lrectangles 
obJectAtlndexirowIndex]: 

NSStrlng * identifier “ [tableColumn identifier]; 

[rectangle aetValue;object forKey:identifier]: 

// Update the UI 

[aelf updat©TotalArsaAndPerimeter]; 

I 

In objectForTableColumn:, we use valueForKey: to 
retrieve the appropriate propert>^. E' our identifiers did not match 
tlieir corresponding propert}^ names, we would get a runtime error 
Notice that we do not have to convert the float values into 
NSNumber objects eitlier, as KVC automatically does this for us. 
The setObjectValue: method conversely uses 

setValueiforKey: to set the appropriate p>roperty given the 
objecl value. 

Switching to Cocoa Bindings 

Using KVC in tlie chita source is the first step towards using 
Cocoa bindings, Ux^king at the data source cxxle now, iCs barely 
specific to our application. We could lake this code wholesale on 
a new project and use it almcxst without modification. Tlie trick is 
to use KVC key names as the table column identifiers. Cocoa 
bindings takes tliis to the next logical step and pRwides reusable 
controllers based on KVC to eliminate repetitious ct.3ntroller ccxle. 

Last month, we used NSObjectController as the 
controller for a single Rectangle instance. However, now we 
have an amiy of Rectangles we want need to manage, and 
MS Ob jectCont roller wilJ no longer work. Thankfully, the 
HSArrayController is just what we need. This Is a reusable 
controller for managing an oixlered list of objects. 

To use an array controller, find it in Interface Builder’s Library 
window, and drag it over to the MyDocument.xib window. Tlie 
array conti’oller's icon in the Library panel i.s shewn in Figure 4. 



ft Library 

f Objects I Media ] 


► Ubrarv 



© Array Controller 
NSArrayControl I er 


NSArrayC out roller is a bindings compatible 
class that manages a collection of objects. 
Typ:caHy the collection is an array, however, if 
the controller manages a relationship of a 
managed objea (see NS Man aged Object) the 
collection may be a set. NSArrayC on trailer 
provides selection management and sorting 
capabilities. 

^ nsarra 


Figure 4: Array Controller in the Library Panel 


Rename die array c:ontroller to Rectangles, as shcjwn in Figure 
5. Set the Class Name of the controller to Rectangle and check 
die Prepares Content option as shown in Figure 6. The class name 
is important because our array controller c'an add objeas to the 
array. If it does not use the correct class, out ccxie will no longer 
work properly. 
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Figure 5: Array Controller in XIB window 
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1^ Editable 

Figure 6: Array Controller Attributes 

Now it’s time to configure the table columns to use bindings. 
Let’s start with the width column. Bind the column to the 
Rectangles controller with a Controller Key oi’ arrangedObjects 
and a Model Key of width, as summarized in Figure 7. The 
arrangedObjects controller key re[>resents each objea in the 
ordered list. When used in a table view, it will use the row index 
to find tlie correct object in tfie ordered list, just as w'e did in our 
data source metliods. Hie incKlel key tells tills column to use tlie 


width property^ as the value, Ifs important to use arrangedObjects 
because an array controller can re-sort the objects in the list witliout 
affecting the original array An example of tills is when the user 
clicks on a table header 
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Figure 7: Widdi column bindings 


^ KERIO 



iPhone & Kerio MailServer 

Synced Wirelessly 



Kerio MailServer for Mac OS X pushes email, contact 
and calendar updates to your new iPhone wherever 
you may be. With remote wipe, the mail administrator 


can delete sensitive information in the event your 
phone goes missing. Download the latest version for 
your risk-free 30-day trial or contact Kerio today. 


1-8SS-77-KERJO | www.keno.com 
































































Achieve post-production image quality 
during pre-shoot setups. With NEC's full 
line of professional-grade desktop LCD 
displays, the guessing games are over. 
Accurate, consistent and repeatable color 
performance, along with calibration and 
sharpness tools, give you confidence in 
knowing that your on-screen images will 
look just as bold, bright and beautiful as 
they will on next month's magazine cover. 

Choose from 19" - 30" sizes with 
widescreen and cabinet color options. 

True brillrance. True NEC. 






•V 


26" NEC MiikiSync LCD2690WUXi wifh SpectraV/ew,,''’'Cpfor 
Calibration Kit and 30’ NEC MulUSync LCD309mQXi 




































Repeat die bindings for each of the columns. The 
controller and Controller Key are the same for all columns, 
but change the Model Key to be the appropriate property 
name* The model key should be the same as the identifier 
we used earlier, as it gets used with IC\'C by the array 
controller 

At this point you can delete the three data source 
methods from our MyDocument cla.ss and disconnect the 
data source outlet of the table view* We are now using 
bindings to populate the table view rather than using the 
data source* We also have to modify^ our add and remove 
actions to work in a KVC’Compliant manner: 

* (IBAction)addRectange:(id)sender 

t 

Rectangle * ceetangle ^ [[Rectangle alloc] 
initWlthLeftXiO 

bottomY;D 
rightX:15 
topY:lQ]: 

[ [self mutableArtayValneForKey: i" rectangles'"] 
addObject:rectangle]: 

[ 

- (iBAction) renicveRectangle: (id) sender 
t 

NSInleger selectedlndex = [_tableView selectedRow]: 

// If no row is selected, don't do anything 

it (selectedindex = -1) 
retnrn; 

[ [self mutableArrayValueForKey:#"rectangles'*] 
reraoveObjectAtlndextselectedindex ]; 

1 

The issue is that we cannot modify the _rectangles 
array directly because the array controller will not notice the 
updates* The array controller uses key-value obserA'ing 
(KVO) to monitor changes to the model and update the view. 
When you modify the array directly, you are not doing it in 
a way that triggers KVO notifications. By using 
tnutableArrayValueForKey:, we are given a mutable 
array proxy to the "rectangles” key that sends proper KVO 
notifications. This is probably one of the most ct>nimon 
issue newbies have with Cocoa bindings. There are other 
ways to modify the “rectangles” key in a KVO-compliant 
manner, but using this array proxy is the easiest* 

We are not quite finished. Our actions no longer use the 
updateTotalAreaAndPeriineter method, and we can 
delete it, but we still need some way to update the total area 
and perimeter labels. We are going to use bindings for these, 
too. Switching back to Interface Builder, select the total area 
number text field. Bind it to the Rectangles controller and 
the arranged Objects controller key, just as you did for the 
table columns; however, for the Model Key Path, use the 
string sum.area as shown in Figure 8* 
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Figure 8: Total Area binding 


Since arrangedObjects is an array of objects, we cannot 
directly use it for a text field, which only displays one object Tlie 
string Ls know^n as a collection epemtoK It takes the next 
key path, in diis case “width ” and calculates the total sum of each 
value. Tlius* die binding of “arrangedC])bjects*@sum.widdi” 
automatiaLliy calctilates the toiid widtli for us witliout any code. 
Similarly die total perimeter text field should be lx)und to the 
@sum.perimeter model key path* 

There are otlier ajilection operatois* including “@counf, 
“^nin”, and “@max” that culcufates the numix^r of items in army, 
the minimum value, and maximum value respectively. Hiese 
cx>l!ection operators allow us to use Ccx'oa bindings where we 
prev iously had to write controller ctxie. In this case, it replaces our 
updateTotalAreaAndPerimeter methcxl, and it does so in a 
KVO-compliani manner. If any of ihe rectangles in tlie array 
changes, the toUil will automatically be updated using KVC/KVO. 
Well, almost automatically 

If you copied the Rectangle class from the July issue, as I 
suggested earlier* it will not have tlie dependent keys defined. Just 
as we did in last month's article, we need to add these two methods 
to die Rectangle class: 

+ (NSSet •)keyFathsForValuesAffectlngArea 

I 

return [NSSet setWithOlajecTs:®"width". S^helght", nil] : 

1 


+ (NSSet • )keyPathsForValuesAffectingPerimeter 
I 

return [NSSet setWith0l3jects:@'*width". ^"heigbt*'. nil]; 

I 
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CYMK + White 


Tliis makes tlie area and perimeter dependent on the width 
and height. Tlius, when the user edits the widtli of one of the 
rectangles in the table, it causes KVO notifications to l:>e sent for the 
widtli and ilien ilie area and perimeter. ITiese area and perimeter 
KVO notihcatioas then trigger tlie total area and perimeter labels to 
be recalculated. 

But wait*..there’s more! 

Cocx:)a-bindings has allowed use to get rid of the table view 
dam .scarce and other GUI updating code. But we can also get rid 
of our action metliods. Tile array controller lias add and remove 
action metliods we can use. Switcliing back to Interface Builder, 
control drag fn)m the Add button to the Rectangles array 
controller and ditxise add: action fn>m tire popup, Similarly, 
connect the Remove button to the remove: action. 

The array contn)!ler also allow^s us to enable and disable tlie 
Add and Remove buttons pniperiy For example, when tliere is 
no seleaed row, the Remove button should lie disabled. You can 
do this by binding the Enabled pmpert>^ of the buttons. Bind tlie 
Enabled proix^ny of the Add button to the canAdd controller key, 
as showm in Figure 9. Also bind the Enabled property of tlie 
Remove button to the canRemove controller key 
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Figure 9: Add button Enabled binding 


11" wt! run our appHcaiitm with tlicisc actions and bindings to 
ilic array controller, tlie application still works. Tlie Remove 
liutton CTen gets disabled when no row Is seleaed. However, there 
Is one is-sue* Now c^ur new reoangles are all created with zero 
width iind height This Is liecause the array contioOer just calls tlie 
init method on die new^ Rectangle object. For the 
Rectangle class, the default coastructor just sets all instance 
variables to zero. Tliere are a few ways to remedy tliis situation: 
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High-Performance Mac Memory 


mcKiily die Rectangle model cliLSS lo Imve dil'fereni default 
values in die default constmetor, 

suMass NSArrayContr oiler and override the 
newOb j ect niediod, or 

use our own custom add action* 

I don't generally like modilying the Rectangle class to 
satisfy the LR as it’s putting logic that shciiild be part of the view 
(the 111) into the model class. What if a different user interface 
wanted different default values? To me, tiie dehiult values should 
part of die contniiler layer, not die model But e\^eiy' case is 
different, and sometimes putting default values inside the mfxiel is 
fine. Since our application’s default of a 15x10 reaangle seems 
specific to our Ul, 1 don’t think the mcxiel is die correct place to 
put it. 

TliLs leaves us widi subclassing NSAr ray Controller or 
adding our t)wn custom acdon metliod, Neidier of diese mediods 
Ls absolutely Ixtter than die otlier, so you ccjuld go eidier way. The 
downside to tfie sulxlassing NSArrayContr oiler is tliat you are 
cre^tting a new class witli just a single metliiKi Keeping the ciisLom 
action part of the controller may keep related ccxle together in the 
same class, leading to better ccxle organization. If you want to use 
the custom action alternative, keep the addRectangle; action 
methtxl we had previously. 

For completeness, Im going to show you how^ to subclass 
NSArrayController, as it is a common technique you are likely 
come acrexss. Create a neW' Objective-C class in your project and 
name it Rectangles Controller. Modify the header file so that 
it matches Listing 2. 

listing 2: ReclaiiglesCoiitroIler.h 

iiiimport v Cocoa/Cocoa .h) 


Sint erf ace Re ct an |lesCont roller : Array Controller 

t 

1 


@end 

We don’t need to declare any new instance varhtbles or 
mediods, so die interface Ls pretty sp^trse, Tlie implementation 
contains just one mediod, as shown in listing 3- 

Listing 3: RectanglesController.m 

tfimport "RectanglesController.h" 

Miniport “Eoctangle^h" 


^implementarion RectanglesController 

Cid)ne’wObject 

f 

Rsetan^a * rsctang,le = [eupar newObJectlj 
rectangle,width = 15; 
rectangle.height "= ID; 
return rectangle■ 


@end 


The newObject method is called wheoex'er die army 
controller needs to create a new object, We are going to call on 
the superclass’s implemenmtion to create the new^ rectangle, but 
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then we am going to set the widtli to 15 and height to 10 just as 
we did earlier. Now we need to use our subclass in Interface 
Builder. Do this by selecting die Rectangles controller from the 
MyDocument.xib window and s'vvitching to the Identity tab of die 
Inspector panel. Change die Class Reid from NSArrayController 
to RectangiesController, as shown in Figure 10. This tells Interface 
Builder to create an iastance of our army controller subclass instead 
of the standard Ctx:oa array controller. 

♦ i ❖ i # , ^ o a ■ •i- 



Figure 10: NSArrayController Subclass 

Now, when you run die application, the new rectangles shtjuld 
have a default widtli and height of 15x10. As I mentioned, diere's 


not a huge advantage to doing diis over creating a custom add 
action method, so do whichever you prefer. Tlie only ''trick'' to the 
custom action method is making sure you modify the 
_reGtangles array in a KVC-compliant manner as 1 showed you 
earlier. 

Conclusion 

Tliat wraps up ant)dier article on The Road to Code. We’ve 
taken what weVe learned over the last few^ mondis and created a 
full-fearured document-based application with a table view and 
Cocxta bindings. You should lie proud! We’ve come a long way 
since die beginning, and you can accomplish quite a bit wdtli what 
you have learned. 
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Moving FileVault-encrypted accounts 


to a new machine 
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By Greg Neagle, MacEnterprise.org 
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Mac OS X enterprise deployment project 



Another File Vault challenge 

A few issues ago, we lcK)kecl at inipleincnting FileVaiilt in 
an enterprise environment. FileVaiilt is Apples teclinology for 
securing the contents of a iiscFs home directory. Your 
organization may wish to protect iin users' data on company 
laptops, in case a laptop is lost or stolen. Using FileVaull is one 
method to accomplish this goal 

In those earlier issues of MacTech, we looked at preparing 
for FileVaiilt implenienraiitm, turning it on for a given user 
account, and options For managing, auiomating, and controlling 
the Lise of File Vault in your organization, biter, we looked at 
dealing with .some of the day-to-day issues in dealing with 
File Vault-protected home direct odes, and nietliods Ibr 
recovering from a lost FileVault pas.sword. 

Moving FileVault Accounts 

One thing not covered in tlie earlier articles is how you 
might move a FileVauIl-prolected account and home directcjry 
from one machine to another If you are giving a user a new^ 
machine, you may need to move his or her existing account and 
home directory to the new machine. For reasons best kncmm to 
Apple, lire Migration Asslstanl is oF little help in thi.s ia.sk - it 
refuses to migrate a FileVaull user unless there are no other 
users on the target machine. If you have a machine built from a 
standard image, you may have one or more prebuilt user 
accounts, like a local administrative account, on the new^ 
machine and so the Migration Assistant refuses to move the 
FileVault-protected user account, 

The advice given by the Migration As-sistant is to turn off 
FileVault, move the account, and turn it hack on. While this 
might work, it is problematic for several reasons: 

You1l need the user's passw^ord, or at least their 
cooperation, to turn FileVault off. This requires more 
coordination [between you and tlte user. 

You’ll need enough available space on the startup disk to 
make a duplicate of the contents of the users FileVault- 
protected home folder That space may not be available. 


Decrypting and re-encty'pting the FileVault-protected home 
directory' can take a long time. 

If you are using MCX to enforce FileVault, turning it off 
(and back on) can present a cliallenge, as the GUI options are 
disabled, 

So it w'ould he belter if w^e could just move the FileVault- 
protected accouni as-is. Fortunately, it can be done, and really 
isn’t that difficult - at least if you aren’t afraid of the command 
line, 

Basic Concepts 

'Die basic ideas behind moving the FileVault account are 
simple: 

Recreate die account inlbrmation on die new' machine. 
Move die FileVault sparseimage or sparsebundle to the new^ 
machine. 

Edit die accouni information to point to the FileVault disk 
image. 

Of course, the devil is in the details. So let’s get started! 

Recreating the account 

If you are using mobile accounrs, recreating the account is 
easy, Ju.st create a new mobile accouni for die user - eidier 
graphically, or via the command line. In Tiger, the relevant 
command-line tool is MCXCacher, kxiated in 

/System/Library/CoreServices/mexd.app/Cont 
ents/Resources/ 

You call it like so: 


cd /System/Llbrary/CoreServices/racxd.app/ConteTitsyKesources 
, /MCXCachet -tJ usershortnalne 

which should create a new mobile account for the network user. 
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For Leopard, the relevant tool is called 
createmobileaccount. It is located in /System/ 
Library/CoreServices/ManagedClient.app/Content 
s/Resonrces. 

It’s called like tliis: 

cd /Systeni/Library/CoreServices/ManagedClient^app 
cd Contents/Resources 

./createmobileacQQunt uaershortaarae 

If you arent using mobile accounts, you can manually 
recreate tlie account using tlie Accounts preferences pane, or die 
dscl command-line utility, but be sure the shortname, uid, and 
GeneratedUID of die reaeated accxiunt match die originaL The 
dscl utility can be of great help here, allowing you to read the 
appropriate values from the old account and write diem to the 
new one; 

oldmac:/ raotif dscl . read /Users/localuaer uid 
daAttrTypeNative:uid: 43B9 

newmac:/ root# dscl > create /Users/localuser aid 4339 

Another challenge, if you am not using mobile accounts, is 
copying the stored password from the old acccjunr and machine 
to the new one, but tiiis, too, can be done, i’he passwords are 
stored in /private/var/db/shadow/hash. For local 
accounts, the shadow Files are named after the GeneratedUID of 
die user account: 


root# dscl , read /Users/localuser GeneratedUID 
GeneratedUID: 1DECD42E-52EB-4E89-B2B2-359FQ623EE1F 

So for 'iocaluser'' above, die password is stored in 
/private/var/db/shadow/hash/1DEGD42B-52EB- 
4B8 9 - B 2B 2 - 3 5 9F0 6 2 3 EB1F. To copy die password hash from 
the old machine to the new one, you'd just copy diat File. 

Move the FileVault disk image 

The next step is easier All you need to do is copy the 
FileVault disk image from the old machine to the new one. But 
first, let's do some prep work. If you recreated die account on 
the new' machine, you may have a folder in /Users that is 
partially populated. We don’t really need the contents of tliis 
folder as we’re going to replace it w ith the FileVault disk image. 
If your new^ machine is running Tiger or you’ve recreated a 
purely l(K:al user, just remove all the contents: 

newmac;/ root# m -rf /Usera/Iocaluser/* 

If your new macliine is running Leopard, and you have 
recreated a mobile account, you should keep die .account 
directory inside the user's home fokier. This stores cached 
account info and is used by the new External Accounts in 
Leopard, 
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newraachine:/ root# Is /Users/mobileuser 
.CFDserTextEncoding Movies 

.account Music 

Desktop Pictures 

Documents Public 

Downloads Sites 

Library 

You can remove everytliing else in the user's folder; just 
leave . account. 

Lets look at the old machine for a second. You might see 

relevant directories in /Users: 

*lQcaluser/ 

loealuser/ 

Tf you look inside .localuser/, you'll see the 
sparseimage/spansebundle, If you kx)k in local user/, you'll 
see an . autodlskmounted file. This happens v^hen the 
FileVault disk image is not unmounted cleanly. The important bit 
is that you want to find and copy the .sparseimage/sparsebundle^ 
even if it’s in a different directory than you were expecting. 

One strategy to copy the FileVault disk image is to startup 
the old machine in FireWire target disk mode, connect it to tlie 
new machine, and use sudo cp or ditto to copy the 
.sparseimage/sparsebiindle. Lf you do this, it’s probably a good 
idea to uncheck the 'Ignore ownership” box in the Get Info 


window for the FireWire-connected volume. If you don't do tills, 
you can manually reassign ownership of the FileVault Image 
after the copy. 

cp -pvr /Volumesyoldtnac/Users/tDyuser/myuser.sparsebundle \ 
/Users/myuser/myuser.sparsebundle 

chown -R tnyuser /Users/myuser/ntyuser. sparsebundle 

If you cannot abide tlte command line, it is p{)ssible to do 
this completely from the Finder, but you’ll need to first change 
the permissions and/tjr ownership of tlie various directories so 
you can read and write. Be .sure to change ownership and 
permissions back w hen you are done copying, 

When you are done copying, you should have a 
username -sparsebundle or username.sparseimage in 
/Users/username on the new machine. /Users/username 
and /Users/username/username.sparsebundle should 
be owned by username, and the owner should have read, WTite 
and execmte permissions: 

chown 'R aEername /Users/username 
chmod -R u+rwX /Uaers/usernajne 

Editing the new account 

We’re almost rheref We’ve recreated the account, and we’ve 
copied the FileVault disk image. But die recreated account has 
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the wrong value for the HnmeDirectory attribute. We need to fix 
that. While previous steps could be done without using die 
command line, Fm afraid that for this task you have no choice 
bur to fire up the terminal, 

newtnaci/ root# dscl , read /Users/inyuser HomeDirectory 
No such key: HomeDirectory 

For a “normar non-FileVault encrypted home directory, this 
attribute does not exist (the NFSHomeDiiectory attribute does 
exist, liut thaFs a different thing...) We need to create this 
attribute and point it to the FileVault disk image, 

dscl . create /Usere/iftyiiser HomeDirectory 

‘ <hotiie_dir><uri>f lie; / /localhost/User a/njyuser/my user .spar sebu 
ndle</url></home_dir>' 

The above command slioiild be all one line. Substitute the 
correct username fcjr “my user” and in “juy user, sparse bundle”. If 
the encrypted home direcit;ry is in tlie older FileVauit format, 
substimte “sparsetniage'* for ^spa^sebundle^ 

If you did everything right, tlie user should now be able to 
log in on their new machine with their username and password 
and access their FileVault-encyrpted home directoiy And maybe 
yoiiVe learned some things about FileVault, mobile accounts 
and the Directory Service along t!ie way, 

Wrapping up 

To review: 

We recreated the user account on the new machine, using 
MCXCacher or createmobileaccount if the account was a 


mobile account; or manually if it was a loc.al account, ensuring 
the shortname, uid, and GeneratedlllDs matched. 

For local accounts, we copied the shadow password file. 
(Recreating a mobile account generates this for us automatically) 

We copied the FileVault disk image from the old machine 
to die new one. 

We edited die local accounts' HomeDirectory attribute to 
point to die FileVault disk image. 

That was a lot of work - hut should have been faster dian 
turning FileVault off, moving the account and data, and then 
(urning it back on. Additionally, the user's password was not 
needed to move the account and data. Once you get this 
technique down, you might consider writing a script to do most 
of it for you, which is, of course, wiiat Fve done. Better would 
be to help persuade Apple to upckile the Migration Assistant to 
do this: if we can do it, so couki the Migration A.s,sistant! 


i\\\ 
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Introduction 

In this article I am going to illustrate how to create a 
Dashboard Widget that saves its preferences. After saving the 
preferences, you will learn liow to read and use the saved 
information and display the selected data in the front side of 
the Widget, Tlie name of the Widget is ''Save Prefs"". 

The files that compose 
the Widget 

Figure 1 shows the files of the Widget as well as their size.s 
(in bytes). 


DcfiiUlt.cicverK.piiig Sl^Ob 
AfipkAEUJBiii^rjs 6494 b 
ApptcBulTOaJs^ 10597b 
Appic|]]fciBiUt<»n.i» 69610 


Default 4 }iig 
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SavePrtfjJs 57^6b 
SavePpef*. Jwnl 2825b 
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SflT/ePrefs.wjdget 



Figure 1; The files that compose the "Save Prefs" Widget. 


As you can understand by l(K)kin[g at Figure b the "Save 
Prefs” Widget is relatively simple. You should notice that it has 
a directory^ -the AppleClasses directory- that contains three 
JavaScript files. Apple provides the contents of the 
Api^leClasses directory and the only thing that you should do 
is to copy the three JavaScrif:)! files inside your Widget's 
directoiy^ 

Also, as you will see in the next section, you wiU have to 
indude them in the main HTML file of your W'idgel. Source 
code for this project can he downloaded from 
ftp.mactech.eom/src/madech/vojume24_2008/24.10.sif. The 
source archive contains the folkiwing files: 

Save Prefs, html file 

SavePrefs.js file 

SavePrefs,c5s 

Intb.plist 

You may think that the SavePrefs.js JavaScript file contains 
a lot of code but most of the code is typical when creating a 
Dashboard Widget. Tiie sbowPrefsO iind bklePrefsO functioas 
are used for watching and hiding the back side of the Widget 
and you usually have to copy and paste their definitions to your 
new^ Widgets. 

The SavePrefs.css file 

Tire CSS file looks pretty simple. Nevertheless, if you make 
small mistakes to the CSS code the Widget may misbehave very 
badly! I am saying diis because 1 had some problems with the 
=^OptionPopup declaration. Due to my wrong declarations the 
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option list was displayed outside of the Widget area and 1 could 
not see it at all! 

The Info.plist file 

The Info.plist file is pretty simple and is as follows: 

<?xmi ver£ion=”l. 0** encciditig="UTF-8”? > 

<!D0CTYPE pliat PUBLIC "-//Apple Computer//DTD PLIST 
1*0//EN" 

'"http: / /www. apple. corn/DTDs/PropertyList' 

l,0.dtd"> 

<plist verEtQn="l. 0^*) 

<dlct> 

<key>Backwai:dsCcirapatibleClaasLDokup</key> 

<true/> 

< key> C F Bund1eDia p1ayKam e </k ey > 

<string>Save Prefe</string> 

(key > CFBundleldentifier</k ey > 

<string>com.mtsciUkK widget. saveprefa</string) 

< key > C FBu n d 1 eHam e < / key > 

<Etrltig>Save PrefE(/string) 
<key>CFBundIeSfcLortVersicinString</key> 

(string)!.0</string> 

<key>CFBundleVersion</key) 

<atrlng>l.0</string> 

<key>CloBeBoxIn3etX(/key> 

(integer>l4</integer) 

<key>CloseBoxTnsety(/key> 

<intege.r>16</integer) 

<key>MainHm</key) 

<string)SavePrefs.html</string) 

(/diet) 

</plist> 


Explaining the Technique 

The presented technique uses the lollowing two JavaScript 
methods: 

• widget.preferenceForKey(keyNaine): Tliis method tries to 
read the value of a key, if the value is already saved. 

• widget.setPreferenceForKey(value, keyName): This 
method sets the value of a key. The Dashboard Reference 
suggests that you should pass null in order to delete an 
existing key 

Apple suggests that you utilize the 
widgel .prt^erenceForKevfkeyNameJ function using the 
following practice: 

if (window.widget) 

f 

var optionstring “ 

widget,preferEnceForKey(“opt!onString"): 

If (optionstring ith optionstring.length > 0} 
i 

optionText.innerText ^ optionstring: 

I 

Similarly Apple suggests that you use the 
wkigei MdPnperimceForKtyfimk^^^^ keyName) function as 
follows: 

if(window.widget) 

I 

widget, sEtPref erenc-eForKeyP'Hello 
MacTeeb!","optionString”)i 
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A word of advice: The described method stores strings 
without any encryption . It is therefore not a secure way to store 
your sensitive information. 

The following lines of JavaScript code declare two global 
variables, called glassDorieBuiion and ivhitelnfoButton, 
respeaively. Each of the variables holds one button. The 
first declaration creates the done button whereas the second 
declaration creates that little info {ij button that you frequently 
see in Widgets. 

var glassDotieflutton: 

var whitelnfolutton: 


Tlie following JavaScript code implements the two button 
definitions: 

glaafiDDneButton “ new 

AppleGLassButtonfdocuinent. aetEleinentByld {"donEButton'*) , 
•'Done". hidePrefs) : 
whiteInfoButton = new 

ApplelnfoButton (document. getElementByld {"infoButton''). 

document. getElEinentByld("front”J, **white" , 
"white'' . showPrefs): 


The following command line output text explains where 
Dashlxiard keeps the Widget stored information using tiie 
described method: 

ratsouk$ 11 “/Library/Preferences/wld&et- 
com .Mtsouk. widget. sa vepref s, pi i st 

-rw-- 1 mtsouk mtsouk 9B May 18 22:13 

/Users/mtsouk/Lihrary/Preferences/widget' 
com.mtsouk.widget,saveprefs,pliat 
mtsouk$ 


The contents of the widgehann.mtsoitkAVidget.save- 

prefs.plist file are the following: 

<7xml version*" 1,0" encoding-"UTB 
<tEOCTYPE plist PUBLIC "•//Apple//DTD PLIST 1,0 //EN" 

“http ://www* apple.com/DTDs/PropertyLiSt -1.0.dtd"> 

<plist version="l.0"> 

<dict> 

<key>OptionString^/key) 

<stritig)Option 4</strlng) 

</dict> 

</plist> 




Backside 


Figure 2: The final look of the presented Widget 
(both sides). 
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CFBimdleldentifier value as a part of its filename. It Is also 
important to have a UMQUE CTBundieName key because if 
you try to install a Widget with the same CfBundleNarne key, 
Dashboard will ask you if you want to replace the existing 
Widget (the other, different Widget with the same 
CFBitndleName name)!! 

Conclusions 

This article presents an advanced technique diat lets you 
store and retrieve your Dashboard Widget preferences or any 
t>ther data you like, Tire presented Widget uses die back side 
for selecting the desired preference and its front side for 
displaying it but you can choose to implement it any way you 
want. 
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Packaging Special Payloads 
with PackageMaker 



Introduction 

One task that some developers face is to deliver special 
paylf)ads such as device drivers, frameworks, and codecs to 
their users. Unlike applications or files, these payloads must 
reside in specific locations on the target system, They must 
have the right settings for permissions, VID, and GID. Some 
payloads require specific hardware to operate. Some require 
antlientication or a specific post-install action, 

In this article, we will explore the issues behind delivering 
these special payloads. First, w'e will list each payload and look 
at how' to handle each one. Then, we will learn how^ to check 
for specific hardwwe on die target system. Next, we will build 
a demo package with tliree payloads, two of wluch are special. 
We will then test this package and study its beliavior. 

As always, the instaUer project featured here is available 
from the MacTech website. Tc) get a copy of tlie project, go to 
the following URL.: 

Ftp.mactech.com/src/macfech/volume24_2008/24.10.sit 

The Special Payloads 

As stated earlier, special payloads need .special handlmg. 
To correctly install this payload, first know what its needs are 
and how to address them. Doing so w ill help avoid any post¬ 
install issues such as system hangs, freezes, or even a kernel 
panic. 

The following are three basic groups of special payloads 
that you will encounter most. Some payloads do not fit into any 
these groups, but those are few^ and far lietween. 

Drivers 

llie job of a driver Is to add or extend system functionality. 
Drivers in OS X are often in the form of a kernel extension. You 
can place tlie driver inside an application bundle or in die 
directory /System/Library/Extensions. If the latter, 
prepare each driver as follows. 

• First, set the bundle's UID and GID to root and wheel. 


Make sure to use the same UID and GID to the bundle's 
sulxlirectories and component files. 

• Next, set its permission flags to rwxr - xr ■ x. Use the same 
flags for the bundle's subdirectories and executable items. 
For the component files, however, use the flags rw-r-r- 
Now some drivers w^ork only if the target system has the correct 
hardw'are. Others need the system restarted in order to become 
active. Lastly, since access to 

/System/Library/Extensions is restricted, users must 
authenticate the install session. 

Libraries 

Libraries carry' code and data that provide services to 
various OS X applications. They can ctjme in several formats, 
wiili the m{jst common lieing die framework bundle. 

There are several places wherein to store a framework. 
Choosing w'hicli one to use depends on tlie framework at hand. 
For most frameworks, use the directory 
/Library/Frameworks, This locadon gives aL applications 
access to the framewT)rk code. To limit access only to 
applications that die user owas, use the directory 
-/Library/Frameworks, Btxh directories are public and as 
such do nt>t need users to authenticate the install session. 

For frameworks that provide system-wide services, use 
/System/Library/Frameworks. For those meant only tor 
in-house or private use, use the location 
/System/Library/PrlvateFrameworks, Both locations, 
however, wall require users to authenticate the install session, 
Also, Apple reserves the right to modify either location during 
ever>^ OS X upgrade. Make sure to provide a way to backup any 
custom frameworks in these locations. _ 

Frameworks that go into the /Library or -/Library 
locations can use the users login name and admin as their UID 
and GID. Those that go into die / System/Library locations 
must use root and wheel. As for permission flags, use rwxr - 
xr-x for die framework, its subdirectories, and its binary files. 
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For any text files inside the framework, set their perniission 
flags to rw-r-r- 

Other libraries use a proprietary file format. They also have 
their own locations on the target volume. For instance, Python 
packages use either /Library/Python or 
"^/Library/Python as their locations. Peri modules, on the 
other hand, go into either /Library/Ruby or 
"^/Library/Ruby. And POSIX libraries use the “invisible" 
directory /usr/llb. The DID and GID for these libraries are 
root and wheel. Their permiSvSions Hags are always set to 
rwxr - X- r-x. 

Plug-ins 

Plug-ins add custom features or functicjns to a sc^ftware 
client, which can be eitlier an application or a system service. 
The client loads a plug-in on demand and after its host system 
has booted up. 

Most plug-ins go in specific directories inside either 
/Library or -"/Library. Each plug-in directory is named 
after liie plug-in service or after the plug-in’s client. For 
instance, osax plug-ins, used by the AppleScript nintime, go 
into tlie directory ScriptingAdditions. QuickTime codecs 
use the similarly named QuickTime directory. Preferences 
panels are stored in the Preferences Panes directory. And 
Dashboard w idgets go in tlie Widgets directory. Consult your 
prijject guidelines fc3r the correct directory for your plug-ins. 

Also, most plug-ins use the user’s login name as their DID, 
and admin as their GID. As for pennission flags, these vary 


with the type of plug-in. For example, osax plug-ins use 
rwxrwxrwx for their bundle directories and files, QuickTime 
codecs use rvxr - xr - x for its subdirectories and binary files, 
but rw-r—r— for its support files. Again, check your project 
guidelines for the correct settings. 

Checking For Hardware 

M stated earlier, some special payloads need the right 
hardware present on the target platform. So, if you let the 
package to check the target’s hardwtire, you can reduce tlie 
numi>er of unwanted files stored on the target. Few^er unw^anted 
files means more space to store user data. It also means a leaner 
and more responsive system. 

You can perform the hardware check in a number of ways. 
One way is to use one of the preset conditions in the 
Requirements Editor. Another w^ay is to use a script to do a 
.sysctl query. A more elegant w ay is to query the lORegistry with 
JavaScript. 

Using preset conditions 

Figure 1 show^s the two sets of conditions that you can use 
for a hardw^are check. When creating a package with 
PackageMaker, choose the Requirements tab to specify 
requirements that this package must meet. The ilrsi set (shaded 
in green) focuses entirely on the host’s hardware traits. To use 
one of the conditions, first select them from die If pop-up 
menu. Tlien choose the Boolean operator from the is menu. 
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Next, enter the de.sired value to the field provided. Or if the 
condition provides a menu of Bcx)lean flags, choose tlie right 
flag from that meniJ. 
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Figure K The preset conditions for hardware checks 


For example, Figyre 2 shows two hardware checks using the 
preset conditions. The one on the left checks to see if there are 
at least two CPUs present. And the one on the right checks if 
the hardware supports 64'bit instructions. 


Figure 2. Two sample hardware checks 

The second set of cemditions (shaded in hiue) focuses on 
devices attached to the host platform. Each condition looks for 
the device by examining {jne of three hardware buses: FireWire, 
USB, and PCI If the device is present on the bus, the condition 
returns a TRUE; otheiwise, it returns a FALSE. 

To illustrate, assume your payload uses the FlashGOi USB 
card reader from hnution Corp. To look for this devicr, setup 
the hardware check as shown in Figure 3. If the device is 
absent, the check can either disable the [>ayioad or display an 
error dialog. Note the name used in the device field. This is the 
name under which the device appears in the lORegistry. It is 
not always the same as the product name. 
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Figure 3. Checking for a USB device 

Using system-sysctlQ 

You can also use the Requirements EdiKir to run a syscti 
query. To do so, choose Results Of Syscti as the check 
condition. Enter the syscti node and value in the fields 
provided, and then choose the Boolean operator from the is 
pop-up menu. For exanifde, assume your payload works only if 
die host has a bus frequency of at least 100 MH^. For this check, 
setup the editor dialog as shown in Figure 4. Here, the syscti 
node hw.busfrequency goes in the field labeled value. Then 
the syscti value of 100000000 goes in the field next to the 
Boolean pop-up meniu 
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Figure 4. Checking the system bus frequency 

You can also add several syscti queries using the 
Requirements Editor, The package, however, treats the 
check resulls in an all or nothing manner, If at least one 
syscti check fails, then the entire group of checks also fails. 
For a more complex check logic, use a custom JavaScript 
function to do the query. 

listing 1 shows one example of such a function. This 
function first checks if the host plarforra has more than one 
CPU. If the check proves false, the function then checks if 
the CPU can handle 64-bit processes. Now if the CPU can 
handle 64-bit tasks, the function returns a TRUE wdien the 
CPU speed is greater than 100 MHz. But if the CPU handles 
only 32-bit tasks, the function returns TRUE only when the 
CPU speed is at least 200 MHz. 
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Listing 1. Checking the hardware with 
system. sysctl() 

function chEck_sysctl() ( 

tCE'D = system,syactl(‘hw.ncpu*) I 
if (tCPU = 1) [ 

tTyp = systens^sysctl ('hw.cpueAbit^capable') : 
tClk “ systeiD. sysctl C‘hw. cpuf requency ‘ 3 : 

If {tTyp = 1) 

return (tClk > 1000000000); 
else 

return [tClk > 2000000000]: 

1 

else If (tCPU > 1) 
return true: 
else 

return false; 

1 

To use the above function, first add the script to the project's 
Script Repository. Then choose Result of JavaScript as the 
check condition. Enter the Function's name into the function 
Field. Set the Boolean operator and value as shown in Figure 


tf Rfcsuh of JsvaScftpt _ _ ; 1 

functk>n check^syscriO 

ts ^ T] jrue t ! 
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Figure 5. Calling the custom function check.sysctlO 


Checking The lORegistry 

Sometimes, you want hardw^are checks that are diFficuU 
to do using either a preset condition or a sysctl query. So to 
do these checks, you will access the lORegistry directly, llie 
lORegistry is a database of services nodes on OS X. Each 
node can be an active hardware or driver. The lORegistry is 
also dynamic by design. It updates its list of nodes each time 
hardware or driver is added or removed. Equally important, 
the lORegistry shows how the nodes related tu each other. 

Viewing the lORegistry 

To view the lORegistry, use the Xcode utility tool 
lORegistryExplorer. This tool displays the entire lORegistry 
as a hierarchical tree on the left panel (Figure 6). Selecting 
a node on the tree displays that node*s properties on the 
right panel. Nodes that have a triangle widget have cbilci 
nodes under it. Clicking the widget hides or .shows the 
children for that node. 



Figure 6. Main window of the lORegistry tool 


The top pane an tlie windcm* cunm^ls how tlie tool displays 
the lORegistry. By defiiult. the tocjl shows all tlie active nodes on 
the tree. To vie\^^ only ntxJes that Ix^bng to a specific category, 
chcxise the c'ategorv' from the upper-left pop-up menu (Figure 7), 
Your choices include lODeviceTree {ckfault), lOFireWire, 
lOPower, and lOUSB. Also, as staled earlier, the Uxil u.ses a 
hierarchic'al tree to view the lORegistry^ To swatch to a columnar 
view, click the sec'ond button near the upi^ierJeft comer. 



Figure 7. Controls on the lORegistryExplorer tool 


Tlie second pop“Up menu displays the absolute path of 
the selected node on the lORegistry^ If there Ls only one instance 
of die node, ihis menu displays only one path. But If diere are 
multiple instances of the .same ncxle. die menu wall show muldple 
paths. For example, on the iBook/( j 4 system, selecting die node 

CHUDProf displays only one patli. 

1OS e rvlc e T/lORea oarc E s/GfflJDP ro f 

Hut .selecting the lONetworkStack ncxle displays four passible 
padts (Figure 8). Here, a checkmark precedes the path of the 
selected ncxle. Each instance of lONetworkStack loelongs to a 
different network device. Selecting the path to each instanc'e also 
selects that node on the lORegistry. ___ 
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Figure 8. Multiple instances of lONetworkStack 


Finally, on the Lipper-righr comer of the pane is the filter 
field. Use this to show only tliose nodes that have a certain string. 
Assume, for example, your target platlbrm lias a nunitx^r of 
Macally hardware products. To display tlie nodes for those 
produas, type the string “Macally" into tlie filter field. Tlie tool 
then updates its lORegistry’ display as shown in Figure 9- Note tlie 
matching ncKles are in bold, whereas tJieir parent ncxies are in 
grey text. 
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Figure 9. Filtering the lORegistry display 


Querying the lORegistry 

Use tlie sysitein,ioregistry[) property to query the 
lORegistry' datrt from the instaDer package, lliis paiperty is an 
iastance of the JavaScript object, also named lORegistiy (Figuie 10). 
It Is available only to die InstaFationCheck phase of the instaU session. 
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Figure 10. The lORegistry object 


GraphicConverter 6 






The universal genius 
for picture editing 

■ More than million users 
' impoit of more than 200 gFaph rc tbrmats 

- Ejtport of mo re t han So gra phfc tb rmats 

* Picture editir^ 

• Document browser 

- Slide show and batch processing 

• Ed Itl nfi of aJ I meta data (EXIF, I PTC, XAitP, 

* And much more _. 

Only $34.95 

(Version in the box $44.95) 


Save io% by ordering direct from: 
vwtfw.lemkesoft.eom/mactech 




ReriMinute! 


Strq||hti|siB(tiiid billing mtrenifbts Wi^ 

Excellent rales on introstote, introlata/toll calk 
and international calling with no term contract. 

Toll Free (800/888/877/866) service, 
some low per minute rate for incoming colls. 

10 cents per minute calling card. 

Detailed billing directly from OPEX. 

Quality electronic ond telephone customer support. 

No minimum or monthly fee with 
electronic billing and poyment. 

(HOTE: S 2.00 billmg fee tsdiarged when yaw bill is under S 2 Q. 0 Q.I 


MACnCH 


www^lovrcasfdialinff^eam 

































The lORegistry object has three sets of functions, all of 
which return an associative Array as their results. Some 
functions take the node's name c}r class as input, but most take 
the absolute path to the node. You can get this path by using 
the lORegistryExplorer tool 

The first set of lORegistry functions returns the parents or 
children of a specific node. For example, assume you want to 
query' the node com_apple_driver_AudioIPCDevice. To 
get a list of children for this node, use the childrenOf () 

function. Pass the absolute path to the node as the input suing. 
tCtiild ” systeTii.loregisti:y("IOService;/lOResources/^" 
coiii_apple_driver_AudloIPCDGvice“) 

To get a list of parent nodes, use the parentOf () function. 
tParents system, ioregistry C^'IOService;/IOSesoiircGs/“> 
coin_apple_drivei:_AudiorPCDevlce") 

If the node has neither children nor parents, both functions 
will return a NULL. 

The second set of functions searches for a node in the 
lORegistry. They serve the same task as the filter field on the 
lORegistry Explorer tool. Use the function 

matchingName C) to search for a node with a given name. 
Pass the name string as the function's input. For example, 
the snippet below searche.s for all nodes with the string 
"Mac ally", 

tMacally = syStGTn.loregistry,matchingName (“Macally") 

If, however, you want nodes belonging to a specific class, 
use the tnatchingClass () function. Again, pass the class 
name as the input string. To illustrate, the following snippet 


will search for all FireWire nodes. 

tl394 = systen3,ioregistry,raatchingClass ("FireWire") 

If either search fails, the functions will return a NULL. 

The third set consists one function that retrieves the 
properties for a given node. This function, f romPath (), 
takes one argument, which is the absolute path to the node. 
For example, to read the properties of the node CHUDProf, 

use the function as follows. 
tCHUB = 

system.ioregistry.fromPath(^lOService;/lOResources/CHUDPro 

rj 

Again, if the node is absent, the function returns a NULL. 

Now, you can read the Array elements in two ways. One 
way is to acceSxS each element via indices. Assume you want 
to examine all the child nodes of 
AppleACPIPlatformExpert. Listing 2 shows how you 
can do so using a for block. You can also use a do*..while 
or a while block to do the same task. 

Listing 2- Reading the children nodes of 
AppleACPIPlatformExpert 

var tSib = 

system.loreglstry *chlldretiOf ("lOServlce : /AppleAGPlPlatform 
ExperU): 

if (tSib !“ null) I 

for (var tidx = 0: tidx < tSib.length: tldx+t) I 
var tNad ^ tSib[tIdx|; 

// - process each child node 

] 

1 
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Another way is to iterate through each Array element 
using a for...in iterattir. This method works best if the 
Array data is a list of properties. For example, assume you 
want to examine the properties of CHUDProf. Listing 3 
shows how you can do so with the iterator. 

Listing 3- Reading the properties of 
CHUDProf 

var tDev = 

system^ioregistry.fromPatht *lOService:/lOReaotirces/CHUDPro 

f'h 

if (tDav != null) I 

for {var tlnf in tDev) \ 
var tProp = tDev[tInf] 

// — process each node property 

) 

] 

Building The Package 

In this section, you will Iniild a basic installer package 
of special payloads. You will setup the package using the 
some of the information featured earlier. For a realistic 
touch, the payloads will be support software for the Macally 
prt)ducc, the IceCad graphics tablet. These payloads are 
as follows, 

• a configuration utility named Macally 
IceCad,app 

• a Startupllem bundle named TabletApp 

• a kernel driver named TabletDrv. kext 

Due to copyright restriction.s, the installer project will not 
include the Macally software. But you can get your copy of 
the st)ftware at the h)llowing UHL. 

http: //vww.niacany .coni/en/Techsupport/DriYers .asp 

Adding payloads 

Start by creating a new installer pfEiject. On the Install 
Properties dialog, choose 10.4 as the minimum target 
platform. You can also try 10.5, though you will find little, 
if any, change in behavior. For now, the rest of the article 
assumes a 10.4 target. It also a,ssiimes the payloads are 
inside a directory named macally. 

Save the project file as Foobar_Macally. Click the 
package icon on the payload list to get the Configuration 
panel for the entire package. Update the panel as shown in 
Figure IL Here, the package wall display the Custom Install 
panel to the user. And it will allow^ users to choose a target 
volunie for the payloads. Save your changes by choosing 
Save from the File menu. 

Now click the + button on the lowerdeft corner of the 
payload list. Use the Open File dialog to go to the macally 
directory and to select tJie utility Macally IceCad. app. 
Click the Choose butron to add the utility to the list. Then 
display the Configuration panel for that payload {Figure 12). 
Notice the payload gets / Applications as its destination. 
Change this to /Applicatlons/Hacally IceCad , app. 
Leave the rest of the panel at their default settings. Save 
your changes when done. 
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Figure II. Configuring the entire package 
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Figure 12, Configuring the application payload MacalEy 
IceCad^app 


Click the + button again, and add tlic SLutupItcm bundle 
TabletApp ttj tlie project. Then bring up die Configuration panel 
for that payload (Figure 13). l1iis time, tlie payloitd gets / as it^ 
destination. Since this is incorrect, change the palh to 
/Library/Startupltems. Also, a StarlupItem liundJe must be 
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loaded at boot-time. So, go to die Restart Action pop-up menu and 
choose Require Restart as the action. Leave the rest of the settings 
unchiinged and save your clianges. 

Next, use the same steps to add TabletDrv.kext to the 
project. Then display die Configuration panel for this payload 
(Figure 14). Since the payload is a kernel extension, it gets 
/System/Library/Extensions as its deuStination. As duu 
location has restricted access, make sure to set the checklxjx 
Require admin authentication. But leave the restart action to None. 
OS X loads this extension t^nly when it find.s the Macally graphics 
table plugged in. 
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Figure 13. Configuring the Startupitem payload TabletApp 
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Figure 14. Configuring the driver payload TabletDrv.kext 
Making checks 

Next, you will add two simple cliecks to the pack^ige. Start 
by displaying the Requirements panel for the entire package. 
Then click the + button to get the editor dialog window, Update 
the dialog as shown in Figure 15. This check scans the USB bus 
tor the Macally IceCad uiblet. If die tablet exists, the check 
allows the install session to continue. Otherwise, it displays the 
specified error message. 
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To add tho second check, select the choice for the payload 
TabletApp. Go to its Configuration panel and make sure the 
checkboxes Selected and Enabled are set. Now go to the 
Requirements panel for that choice. Click tlie + button to get 
the editc^r dialog. Update the dialog as shown in Figure 16. This 
checks examines the system version of the target platfoma. If 
the system happens to be 10.4 or older, the check leaves the 
choice's state unchanged, OdierwLsej it disables and deselects 
the choice. The reason For thi.s check is that Startupltem bundles 
are now dejnvcated on 10.5, in Favor of LaunchAgents and 
LaunchDaemons. Since the package also supptjrts 10.4 targets, 
it must know when to correctly disable this choice. 
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Figure 15. Checking for the graphics tablet 
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Figure 16. Checking for the target system 


Setting up 

Now^ it is time to set the pennission flags, UIDs and GIDs 
of each payload. Start by selecting the payload Hacally 
IceCad Itoiti the payload list. Then click the Contents tab to 


display that payload's Contents panel. Click the triangle widget 
next to the payload's name. Repeat the same step until you see 
all the files contained in the bundle (Figure 17). Select all the 
files and directories by choosing Select All from the Edit menu. 
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Figure 17. Setting the permissions^ UID, and GiD for 
Macally IceCad. 


To set tlie payload's llll), choerse rOOt from die Owner pop-up 
menu. Conversely, let the GID be the deFault Group value of 
admin. Next, carefully select o)iiy ihe direciories and bundles 
that make up the payload. Set the checklxjxes Read, Write, and 
Execute for both Owner and Group. For Others, however, set 
only the checkboxes Read and Write. Use tiie same settings for 
the executable File inside Content s/MacOS. For the rest of the 
file.s, set the check[x)xes Read and Write F(}r lx>th Owner and 
Group, but only the Read clieckbox for Others. Save your 
changes when you are done. 

Next, select TabletApp from the payload list. Use the 
Contents panel to display all the direcioric,s and files in that 
payload. Then clxx^se Select All from the Fdit menu. For the 
payload's DID, choose root from ihe Owner pop-up menu; for 
the GID, choose wheel from the Group menu. Then set the 
checkboxes Read. Write, and Execute For the Owner. But set 
only the Read and Execute checkboxes for both Group and 
Others. 

Finally, select the payload TabletDrv. kext from the list. 
Go to its Contents panel and display all the item.s l:>eionging to 
this payload. Select all the Items and set their UID and GID to 
root and wheel. Next, scdcci only the directories and bundles in 
the payload. Set tile checkboxes Read. Write, and Execute for 
the Owner, but only Read and Execute for the Group and 
Others. Now select just die files in the payload. Set the 
checkboxes Read and Write For die Owner, but only Read for 
Group and Others. Save your changes immediately. 
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Package testing 

You are now read to test your installer package. Start by 
chtxjsing Build and Run from the Project menu. When prompt 
for a package name, enter the name Macally_Demo. 
PackageMaker then builds a distribution package with the three 
payloads. It sets tlie correct permissions, LUD, and GID for each 
payload. Once done, it tells the Installer core utility to open the 
package and start the install session. 

At the start of the session, the first panel you see is the 
Welcome panel (Figure IB), But this panel appears only when 
the target has the IceCad graphics tablet attached. If the tablet 
is absent, an error dialog appears on top of the panel (Figure 
19). Clicking the Close button then ends the install session. 
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Figure 18 p The Welcome panel 


You can disable the InstallationCheck j:>hase if you do not have 
the right graphics tablet. First, bring up the check for the tablet 
into the Requirements Editor (.see Figure 3). Then change the 
check results from TRUE to FALSE, 


* r-i - Martvl* in 


*. InirOClHCtikin ' 



Figure 19. When the IceCad tablet is absent 


Let us assume that you do have the graphics tablet. Click 
the Continue button to switch to the Destination Select panel 
(Figure 20). Note the panel presents two possible locations for 
tlie payload. For this test, select the Jlrs! iocaiion on tlie list. 
Click Cionttnue to proceed to tlie Custom Install panel. 

BUG ALERT: 

Sometimes, the package w^Ul not display the Destination Select 
panel, proceeding instead to the next panel. This happeas even 
if there are several mounted volumes and the package allows 
users to choose one of the volumes as die target. This appears 
to lie a bug in version 3.0.1 of the Installer utility. It is unknown 
if this same bug is present in later versions. 


Select a Destmation 
How do yow want to tiistall this software^ 



r ofmSii 


.-1 Install on a specific hard drive 


installing this software requites 172 KB of space. 


You Hav? chosen to mstafi this loftwar^ for atl us«rf of thts 
machine 


Figure 20. Choosing a destination 


On die Custom Install panel (Figure 21), you will see a list 
of three payload choices, Note the .second choice, TabletApp, 
is disabled anci unselected, Iti this case, the host system happens 
to be Leopard (10.5), If the liost uses Tiger (10.4), the 
TabletApp choice will fioth enabled and selected by default 

Leave the selections as is and click the Install button. First, 
the package prompts you to authenticate the install session. 
Then it installs die fw^o selected payloads onto their respective 
locations. Once it displays the Conclusion panel, choose Quit 
Installer from die Installer menu. Switch to the Finder and 
locate the /Applications directory. In there, you will find 
the utility Macally IceCad. app, Now^ go to the directory 
/System/Library/Extcnsions. Here, you will find the 
kernel extension TabletDrv.kext. Select each installed 
payload and chcxise Get Info from the File menu. Examine the 
UID, GID, and permission flags for each payload. They should 
match the ones you have set in die Contents panel for each 
payload. 

Finally go to the directory /Library/Receipts. Here, 
you will find two receipt bundles, one for each installed 
payload. Now if you built package using the new flat-fiie 


70 OCTOBER * 2008 


WmV.MACTECH.COM 












^ \ WWMV »•»' V «««^ 

' W ' V«> V V v»,v » »•»* 


f% \ \ www^wwww\ 

\ WW% y 3-- 


ww^wwy 


' •••' CH! ' ‘ ••* ' 

^m9¥ % % WW9 I 999W % % 9W% , wm% 

% \ W9m\ % % 9W9 \ * 

i'wwwwwwww . rww^wvr vrv'vvrt ^wwwwwa 


! ■■ y 3-t' 


1^ ' ' ' 


V V' 






\ X 


^ #•*' 








#«««««*' 
-«•* ♦^*** 


. W99 

rrw*»' 


vvyr'T^W'^ 
, V«t * ^ 99Wt 


- WWW991^‘‘ 

»»» i %’WW** 
gryii » 








.' *1%**^' 

••' «**• • *•' 
••• ‘ * ,#*’ *•• 

***1.U^' '*Zl 

I«*y «*• ' 


' -*• 








•''T. "• 






'f jt , . • >• >: 





WMHOtplW « 


WWW. LC-TECH.COM 1-866-603-2195 
















format, you will not find any receipts for your payloads. Instead, 
the Installer tool will log the session in its private database 
named areceipt*db. Tliis makes verifying and undoing an 
installation more challenging. But that is a topic for another 
time. 
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Figure 21. A list of payloads 


Concluding Remarks 


Special payloads need extra liandling when added to an 
installer package. Otherwise, tltey may cau.se prol^lems in tlie 



target if they are installed incorrectly. Some payloads need to be 
in the right location on the target. Some need the right 
hardware present. Some must have the right permissions set, 
others the right LIID and GID. PackageMaker 3 gives you the 
means to address tliese needs. You can set the right 
permissions, LilD, and GID of each payload via die Contents 
panel. You can use the Requirements Editor to add a simple 
hardware check or an external script to do complex checks. 
And you can set the rigiit location and restart action on each 
payload's Configuration panel. 

In the next article^ I will explore tlie concept of an installer 
plug-in. I will show how to write a simple plug-in and add it to 
an installer package. Until then, I hid you well. 

Bibliography and References 

Apple Computers. PackageMaker Users Guide. 2007 Jul 23- 
Copyright 2007. Apple Computers, Inc. Online: 

http://devdoj5enapple.coin/DOCUMENTAT10N/DevdoperToo1s 

/Conceptual/PockogeMakerUserGuide 

Apple Computers. Software Deiwery> Guide. 2006 Jul 24. 
Copyright 2007. Apple Computers, Inc. Online: 

http: / / de vel open apple, com/documentati on/ Devel operTool s/Co 
nceptua I / SoftwareDi stri bu tion 

Apple Computers. UORegistry Class Reference’". lustaiier 
JaiaScript Reference. 2007 Jul 23. Copyright 2007. Apple 
Ctimfiuters, Inc. Online: 

http://devefoper.opple.com/documentation/DeveloperTools/Ref 
erence/lnstallerJavaScriptRef/ioregistry/ioregistry.html 

Apple CtjmpLiters. “The I/O Registry Explorer''. I/O Kit 
FiuidameHkik. 2007 May 17. Copynghl 2001“2007. Apple 
Ctmiputers, Inc. Online: 

http:/ / devdoper.apple.com/dDcumentation/DeviceDrivers/Conc 
eptua I / lOK i tF u ndamenta I s/The Regi stry/cha pter_4_secti on_3. h f 
ml# //opple.reF/doc/oid/TPOOOOOl 4<GGCIHCC 

Apple Computers. "Installing Your Frainewrjrk”. Framework 
Programming Guide. 2006 Nov 07. Ck>pyright 2007. Apple 
Computers, Inc. Online: 

http: //developer, apple. com/documen fafion / MacOSX/Conceptu 
a I / B PF rameworks/Ta sks/1 n sta 11 i n g F ra meworks. htm I 


\\\ I 


About The Author 

JC is a freehnte en^neering writer from NorHi Vaiuoover, British 
Cekaidm. He spends his rime writing tedtnkal artides; thdtering with 
Cocoa, REAtiasi^ and Pylhov and visiting his foster a^diew. He am be 
reached at anaraldsware@gmaiLcom. 


WWW.MACTECH.COM 



















THINGS MADE TN CHINA 
COMPHESSnO BV 

STUFFIT DELUXE 

•OfTWAPE 

tinam- V«—'Vv B fif «— v~. j 

-v-B # ^3 .%»i M-. iKj i. ■•-fci? l-'Hf — *cT«»i ••■ .■«=*'li . S4 imJ “^ni •* —• liy 

% ^ -«•« cr^B ^.ni!i} f-sri I W ni, ■ 

«/1 —a aa «»4«0£w>iaes— 

t%-in - At* *.4 %«/ -• . '• iiPis - ) n.} i 8 ;K-^ - 

fcatiJa i»^v-•■»:•! 3V. i>«o«»VO JvBF#-* •/V r . # ^ il t'4 —*M 5 *<- 

{•- •*(1*T_J #■ Ilf S:D>^-*A-» i—>«k *,■..'«*•.'• i • -n.^ J *•' -.Ijj'Ji:'. 

•Cll • - • —V- --- -“■ V-, _ . IJ - ^ p. ^ _ 



■ _(j, ' f* I ■ i 4B8 « i 'I f - lctJ-3-, 

->««■»— I ■!■■—Jl-vt##:" - n -« .• ■*•:, .• B a »i»» * 8 

««><«.««H I C.tv.a*vA>»- BvK^CI*-a» •<' il: 


fc8-"lll“B -"*-■*• •lA.-^ci ■ _^«3T« 

Vt, IO eitji» . «<b^^8. 

I «•■ rf-I-f*"’ __ 

■ ■i «i^«. .9«SJ.* tA*«B<^U^'a8 *, - «*P—'. a •-.. iv*r 

f-*-a^#e .0»| J ( * e .' I 4»<v* I 

8^3 ii • ■ bS^vo—S^n - 


'^ = 1 

« ■♦ •-J )J g • ^^,4 W , 


».•—Al « - 1#->H»||- 

»}4^ *■* 

_- _.. ’!*• i. s ■!.•« 

.» ^ 4»*«'.I1«*'— -I • 

•»* -11 1 :> 

--- __ ,-- • BV I V arc I‘^■B« •• B-K 

08B •■iS.v.»«‘*^-Hi;-:r.. I V n-Ba-^l* i ^ I B t—*> B-a-B-«f 

tl l-HlffBA’ >.|"» ff**!. foBw? v»as Jirg-n.7«w.i4j».«t*a*a';*» -<■««■*-'*•'-S'* ■**k» 

I' • f £> •■■■^V-l a fir■- uB '•■•> •!. •'i A aUsS'i**.' 

>(|4a*-> -S 'pu 1 * V'* ^8 l«v%|--»• H a^ V-*'•" ^ tl 8 »‘M i'^3B3t»* 

^ S t - I J 1|»B». It taf..- .-* »« i3«<»« « =•. f t W I - »%&• • E 4 ,'..'i »- » :♦ it s.t , . ~ir li-i.t ^ g »« i Sr A 

.••niB«l •-^< 351 * 4 , s,« t*- *»i g* —■ .»^ e>* •:r* “*5 I •'I *•->»■.> 5« * |- 

•‘.•’jiA'" ->•-■■ a^*, V* a I Bit* i / »Aj*a ..4 b. »i^it. •-■ 

. 8 ai!t.<»a-kt« 4',: Bt'BiSB-1 vr-. B9 I |/<:»• J r' 'B_i» B UQ* «*< B •«* < u B-r .*#U xaB £ •BM.C.a'it 

«• a-B^g*. : «i<v.i3laa*-+| I I -PB I a.>a> »- »--vri *4-II •* - t .^ “ T « | * I .. » T 3-J I - - i|«l.fii«l*t Bi 

afa* - -^str-. I EBB^i^ ■? - » i . . E«l' | : g »_ 

&<•*-.•= aaB. I J|.s>.- ■ g 4 ...». aa©t«. ' s Ht f • f V>.80**'- ^ 3t HE/J*-•B'Bi . ■ •^ 

4 ;.; Bw>|ail<a4Bia3-'^#t ■ vS '««*• . »3t.<*.-« ' ."1 ««%<!»«$:j .»« • wB* a**- B 

* ■ «>.> t ' •*‘/ 0 » ••/1 • »1 ■ •»-•***■ -■ aAJwB I*.-;',Q««- • • |B< ' , .■■«! ^ i— ■.;• !*•>■. J 8 li * * 

I* !t8e»«»|«0 B*>#'.v>i«a| • a aji; Bv>', 1%. iV.« | I a«>#OW ag |«.f .0> 3ki4.» 

ak . 0 - 8 '- -rfcl'X* •%« SB*''V*“»®3'?**t*J • »t C-4 V— / V. ««lr M. n -M'B* gM"aiJlB 

fc"»B ■ li •'■■ Jlial|"r:-> .bi-'®**' .*'. an 1.«.a-®-{} IPikBw*"® J * «••'! g ■'» ■5*>- '.: ftf* I S •'I l!ga>i "SI'wB *» 

/:g a,B.<:* m VB BI ;1v V>8 i4a.B«V*VeiA ns'l »%•• giid 1 7v «. - • A %• A) I*i.;!|.«a4 .'*'.«*>•» H>‘l 

A i'..'i f ♦«.••—--EB »■'»». =184-.&«»•. - a 4 1 _|., g^Pltgll/«> - 1 ^' 13 ^ *JB 0 V ♦ 

•Ap w v-^a, •*• -I—-■•.'.-•'*■! A^r •■. Jtt:3» 4* ** ABBtf—f‘Ig — 

ItAi V.-—^5 r-tBra .1»iOH«^ H ■••«Ai4.||» I . ..^31-<14-8 —»B g« 8 grt>~*p .-*gi«l«i-n.J4A ■ Si il«.;Vk- 

I - gB>^.*£* ji-ii m..n—» *4 

.<>.S.>i«>«aiak;A.«>« 4 g>'f ■ I .««a 8 a*aa>«a. av|gB«A.>#»- A r «>.»«• 8 b 0 niai^..'g«, Mt..***a.B 1 ^—^ :a.^S4 

• 'g-'.‘i1«9,a»?*-B*4|—■< "t*? " J*'--** • 5 ■•<*«.*» g^p. a. I' V ««> Bk-J • '3 JA 

''Sta.v'aSit^*!—## 5 . iHr. •■ B-giS-\• (V-S- S«J" .• .'■:4A>‘7l»-®'6- -%*a- g ■!<844tt*.B 

ak—'-‘a.Irf* g«^li*7>9 ^ - • A-iSiklS ♦ Awi'***' *!t a;, g »P —>^t@gjg9?M|t«B«a.aaa> g *.[»-.•»-«■*' . 

'I*/ ! JA^ a««i-Cgi..M_«t».c • I -1 r «t: iB | ■ •«! -» gg ■ •l^4S---*> 

AlPT-a^ - Bjr,ci|(t-i*AiA (.•frirf • — . a.r.*i 3 1 . » ■-» •' 1 ^ «•-I t*i'* 1 ■ • #ie.v»a. ■ 1 ..Jt Jif 



± ^ ■ *A * g* 

t'&a*— r| 


.« ., 3 I Aw aatpai J onw 

t -gf—B-l ,k.» Ifai-l- -. 

ki-nsB tf..-.«B.^i_v-ii89y*» 


.Q.»Ea.»iaAAg|f *1—»E^' •.■.aBagBf* gt»'>a-i> 4 vKtc.<v) • "■tui'ft . 

att^ . «u> ' 7 . g-.a'airafj^jl w / JJf . V"-* g j.- 1 -► ^'•aaa»'’»»l| 

g 'V'—lWria. . ^.<^^ wig* ;«i lA#. i^Aga#- 4M.... 

»i4+wH|iga|r-.^A» v-twitA S g J«v-* .Ad**** — JA 

S^- -a •*»'ava ^ k 1**S. tv '*^ *<w.S BCiC^v. g •« ■•<1. 8 «<^A'*v • »»»«3 8a-a»aS 1 ! 

*•■•1 aa-;Oa9*»'«* •*. a 1 a* ■ Bis 111 * ■ _|/»,»fc^*,as H --CB i I v 

■ ill-ai''. - (gl v-kaJp'B vB-tv-*. Ji4.w— aglwVpilBt ^•a«“»w4- : - |%A—8 ' »l*a2w- ■ V %»0’" S*» 

*.-g«,^kk..« .-,-.A-»^—ev . a l^g iaaP»!«S»J.ia|a»iCf,a»-#,7vfe4i»fc -r.«S.fli 8<* % .i* •>*»»■ O'* 

as- •a.|®" KB • » »1 ^gg/glkSi|.*-** ^ • ?Bda4.= :t J/ *” i ■*•*'•'a^.^;-^ • l*‘*8-‘*;'«’* *=11 •*( i r 


1 



g'''»vgsStr.i>»i a.#-. 

il ft 

4e2*ea;_. 

- ..*1 8 


— -- , - _ I .r*! ■ “ 

g^'V.]^6la-a-JjSiBgi • A—S W _ • "i » U 'A-t'j| 


•«.ag-„gBB a* Ag»*. t- i 

I •iK*,*.y»ayiJ5. ^aa B **• "ff g B-' .a.B|'OB*..f. 

• t*= ^3*- I'J/igwfc «a5J H«4JAa» gw ^♦Wk*'"# ’ 


T** 


- ~-g^ •■ ’'■S' 

•oBB-^«^ ‘-isSIAlg i*gtt 

•- isii iM 





%'* >* Al " rt\ <•.»■» a—we ItaVS-^B*. 

"►•-f* • SgAg ‘Ov g.<i I 2 " 

..-.oll<>*f}v.«va\— . _ 

aiUkafl I B-t-.Btg-'-i«|\a«gai ■*» 


*.WH.SBa,=-g--l(»0A-"- .tf'8Jti3*<*g a,^ia'4fi'»g i - 7 

afl - «it»eiJJ» ja-, « 1 .K«g'|.«g«.. kajl^g a<l»>K HI B-lsl : 

•u'ga-’ gi-ii**- 
J .“ i»w . acag'i; " • 4 “ 


If" n.Sa-’C*'*' -TW*a« 
"'•B-'jar-. Bfa.’Wj^i. 't-a«Bd Am® 

•l/MSA-a-t •B'Ba .kOf 

A-AiA=r-*’l!ii|ft\0i-5-.8—-'• BImt^B 


DOWNLCAD AT STU FFITXOM/COPYRIGHT «l ANII 6 2005 ALLtIM E SYSTEMS. FP^C. 









Microsoft 

Expression 
Media 2 

by Dennis Seilers 

Along with the release of Office 2008 for the Mac earlier this 
year, Microsoft's Macintosh Business Unit (test known as the Mac 
BU) also released a Mac version of Expression Media 2. If you 
need to visually catalog and organize media elements, yoirll find 
the software useffil 

With Expression Media 2—based on the iView MediaPro 
softw’are Microsoft teught in June 2006—yoii can create visual 
databases (or “catalogs'") of media containing references of up to 
128,000 files per catalog. You can store tlie candogs just about 
an^^iiere (on sliared folders, CDs, liard drives, DTOs, etc.) and 
use integrated search tools within Expression Media to keep track 
(}f them. 

Like all well-l>ehaved Mac apps, Expressitm Media 2 suppcrLs 
drag and drop. You can drag and drc3p documents, images, fonts, 
and more into a thumbnail-ba.sed visual c'attdog. Expression Media 
2 implemenLs hierarchical tagging and supports file system 
integration features, such as automatic synchronization and folder 
watching. You can search and media by a variety of criteria— 
and even rename media files and Folders directly within the 
Software- 

Expression Media 2 supports stancLud metadata formats like 
EXIF, \VTC, and XMP, as well as Nikon D40X, Sonyas AlOO RAW 
foHTiat (for geotagging functionality) and MiiTosoft’s emerging 
JPEG-XR standaid—and can generate a thumbnail for most of 
them. DaUi can be exported into a variet>^ of formats, as well 

The software offers five different view^s for reviewing images, 
listening to music or watcliing movies: List, Tliumbnail, Media, 
Lighil^^x and Slide Show. You can also choo.se up to six files to 
compare side-by-side in full screen view. 

'Ibe linage Editor lets you perlbnn a variety of editing msks, 
such as cropping, red-eye removal . creating dtiotones and 
adjusting color [balance. There are also several builLin auto 
enliancements for touching up images, as well as support for liuilt- 
in color profiles for keeping colors accurite and consistent acroSvS 
your workJlowt 

With Expression Media 2, you can extract and preview^ 
images from your digital files. And you can impori or export, add 
or edit metadata from those files lor searching and sorting. 

Expression Media 2 lets you publish and distribute media 
with cross-platlbrm slide shows, video, and web galleries. The 
sc^ftw^are conies with several templates. You can use them as they 


are — or tweak 'em to your heart’s desire by modifying tfie 
tiniing3, grids, transitioas and audio playback. 

After you Ve done a lot of work, you don't want to risk lasing 
it. Expression Media 2 has features Ibr archiving and backing up 
your media files, folders and catalogs to CD, D\T), hard disk or 
any mountable volume. Volumes can be unmounted after import, 
so you can use the Miaosoftw'are to catalog CD-ROMs and other 
offline media. 

Mast of the software's features cun be applied in a “batch"' to 
different elements. Expression Media also has scripting capabilities 
that can be integrated with third-party applkation and tools. 

Your media doesn't have to be online (e g., in a mounted 
volume) to use the software. Even when your originals are offline, 
the software’s visual catalogs allow you to browse, search, and 
annotate your assets. 

Your w^ork can be viewed by anyone who has the cross¬ 
platform, free Expression Media Reader. You can also output to 
outputting to contact sheets anti web galleries, A recent update 
also added multi-monitor Light Table support. Tliis means you can 
have tlie Light Table (for prtK:e.s.sing and rating images and otiier 
files) 0[>en on one monitor while die eatalogue imd tools are open 
on anodier. 

Microsoft’s Expre.ssion Media feature dtx:s a bit of a dance 
aioiind somediing thafs already aecomplished by iPhcjlo or 
Aperture, bui incorporates it into the suite and allow^s the user to 
employ some basic web graphics and simple photo manipulation. 
This is .something diat may be useful if you are using a wxirkflow; 
particularly that integrates with the Microsoft Office 2008 
workspace. 

Expmssion Media 2 is for Expression Media 2 is available 
either separately for $199 or as part of the full Expression Studio 
2 for J699. The Studio bundle also includes Expression Web 2 (a 
web site design tool), Expres^sion Blend (a design tool for creating 
user interfaces), Expr^ion design (an illustiation and graphic 
design tool), and Expression Encoder (which lets you import and 
encode video files, produce live wel^casts, enhance media with 
w^atemiarks and advertising, and publish with Microsoft 
Siiverlight). 

Qualifying iView Medial^ro customers and owners of other 
qualifying products, can upgrade to Expression Media for $99. 
Expression Web, Expression Blend, Expression Media 
Expression Smdio customers c'an upgrade to tlie fuE Expression 
Studio 2 for $349. A fuEy featured 30 day free trial for Expression 
Media 2 is currently available for dowmload here: 
http://www.microsoft.com/ex press! on/try 4t/defou It, aspx 

Tlien tliere’s Office 2(X}8 for Mac Special Media Edition 
(w hich lists for $499.99)^ which is a bundle of the standard edition 
of Office and Expression Media 2. 

Expression Media 2 requires Mac OS X 10.4 or 10.5. It’s a 
Universal Binary, so it runs natively on heyth PowerPC and Intel 
Macs, If you’re using it with 10.5 (“Leopard”) you c'an piieview 
your files without opening them thanks to support of the 
QuickLook technology. 
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Kerio Mail 
Server 

by Dennis Sellers 

Kerio MailServer, an email groupware solution from Kerio 
Teclinologies, now natively supports iPhone functionality to 
accommodate the small to medium sized business market. 
Considering the hoopla surrounding—and the high sales of— 
tlie iPhone 3G it's a timely update. 

Kerio MailServer was fust launched in 2002 on Windc)ws 
and Linux, with the Mac version follow ing the next year. Tw^o 
years into the game, Kerio added new features and began w^ork 
on Microsoft Outlook support. Today w'hat you get with 
MailServer Is a mail server with integrated spam features, dual 
antivirus controls, the ability to archive back-ups and a long list 
of supported clients and devices. 

With the latest version, owners of the original iPhone and 
the 3G model can take 
advantage of the benefits of 
push email, push contacts and 
push calendar as well as 
remote wipe. Kerio MailServer 
lets you synclironize email, 
contacts and calendars wiili 
the iPh<jne natively over the 
air with the Microsoft 
Exchange ActiveSync 

protocoL Kerio's messaging 
server syncs data wirelessly 
wdth the iPhone 2.0 software 
update, 

Kerio was able to take 
advantage of the existing 
Exchange package support 
and tweaked it to make 
ActiveSync work with the 
iPhone. Dusan Vitek of Kerin 
Technologies says you'd think 
this would be a standard 
prolcKoI, but each developer 
has integrated it a bit 
differently. This means Kerio 
has to test each device 
independently to make sure 
MailServer works as 
seamlessly as the company 
wants it to. 


“Microsoft hasn't made it easy ” he adds. “In fact, there are 
two versions of ActiveSync, and both are called ActiveSync. 
There’s one for desktop syncing and a wireless version. This 
was so confusing that Microsoft finally started calling the 
wireless version Exchange ActiveSync. There are different 
generations of the product, wliich jumped from version 2.5 to 
version 12 w ith the introduction of Exchange 2007.” 

Though the latest version of Kerio MailServ^er touts iPhone 
3G and iPhone 2.0 support, tlie first generation iPhone will 
work with it as well — if you upgrade the firmw^are. Actually, 
Kerio lias supported ilw iPliune for about a year, but had 
previously implemented a less gracelnl way of syncing data 
{ though it w^as the only available way at the time). By the way, 
one of the benefits of ActiveSync is that if your device is lost or 
stolen, a remote command can be issued that essentially resets 
the device. 

With Kerio MailServer, customers can choose any client, 
including iCal, Address Book or Microsoft Entourage on Mac 
OS X or Microst>ft Outlook on Windows, to integrate email, 
calenckirs and contacts. Tlie iPhone and otiier smanphones— 
including Windt>w^s Mobile, Palm, Symbian, and Blackberrys— 
connect w'irelessly to Kerio MailSer\^er. Which means, of course, 

tiiat you can keep everyone in 
sync (no pLin intended) in your 
company. 

Keritfs coEalioration server 
delivers groupw'aie with anti-vinis 
and anti-spam protection, 
integrated automatic backup and 
archiving. MailServ^er is the only 
Exchange alternative to natively 
support Microsoft Entourage in 
Exchange mcxle. What’s more, it 
offers a niigiiition tool Ibr tliose 
consideiing moving fnim Microsoft 
Exchange. 

It’s al.so easy to .set up. 
There’s a QuickStart wizard that 
helps you through the process. It 
asks for your administrative 
password, mail domain names, 
etc., then gets to work. 

Ma i 1 Server s Admin ist ra tion 
Console is a user friendly Mac OS 
X application. You can control all 
of MailServer's features through 
the console, which can be 
installed on a remote machine. 
Tills means that administrators 
don’t have to be on-site to 
monitor die serv^er and make any 
necessary changes. 
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MailServer consists of three main components, with the 
engine running as a background task, while a service monitor 
utility and administration console provide a status check and 
access for conTiguraiion. In addition to its own Web Mail client, 
Kerio supports Microsoft Outlook and Entourage (on Macs) for 
e-mail and groupware. For Outlook, it requires that the Kerio 
Outlook Connector be installed on each client. The Outl(x>k 
support requires online connection to the Kerio serv^er; 
otherwise another product, Kerio Synchronization plug-in, is 
necessary to provide local Outlook storage for offline 
operation. 

If you compare MailServer to Microsoft Exchange, theyTe 
quite similar to a point—the biggest difference between the two 
is that MailServer is more flexible. For example, die Exchange 
server will only run on a Windows Server OS, which may not 
be your company's operating system of choice. Kerio MailServer 
will also run on Mac OS X or Linux. In addition to die server 
versions of these operating systems, ii can also run on desktop 
versions. Kerio says you sht>uld use the version of an 05 that 
yoiFre most comfortable with, but the more users you’re 
serving, the more robust sender set-up you should implement 

Another differentiator between MailServer and its 
competitors is that Kerio provides an iCal server. Since Apple 
started pushing iCal as a protocol, Kerio wanted to '’play nice” 
with the set-ups of those people who manage their calendars 
using iCal, says Vitek. MailServer does just that, even with those 
who using a PC with, say, Outlook. Of ctjurse, Mac OS X has 


no support for Oudook, so Kerio MailServer serves as a bridge 
between these worlds, translating different formats of calendar 
invitations and pushing them to individual mobile devices. 
MailServer also syncs, in Exchange mode, with Apple’s Address 
Book. 

“Smaller companies typically don’t settle on a unified 
platform or client device ” Vitek says. “On the other hand, large 
companies often enforce some type of policy. We know support 
for a variety of smart phones, different clients and different 
operating systems are imponant to our market and our 
customers^ 

MailServer is sold with a ’^perpetual license.” Pricing — 
which starts at $499 — includes 12 montlis of tech support via 
email and phone and 12 months of software maintenance. 
Customers witli active subscriplitJns can get tlie latest update for 
free. More info at: 

h ftp: / / WWW. kerio. com/ km s_i phone_sync. h tml 

\\\\ 
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THE MACTECH SPOTUGHT 

Matthew 

Drayton 

Nolobe Ply Ltd. 


What do you do? 

I ajn the CEO and lead dtwluper at Nolohe. 

How long have you been doing what you do? 

IVe iDeen a Mac developer for close to 8 years. 1 staned after 
completing my Computer Science degree in 2{KX). I \vcni to work 
for Peter N. Lev-as at Stair^'ays vSoftware where my main 
responsibility was the development of Interarchy, 

At die start of 2007 I Ibmied my own company and 
purchased die riglits to Intenimhy from Peter It was essentially an 
employee buyout. 



What was your first computer: 

My first computer was an Apple lie. I have a lot of fond 
memories of diat computer. It was the computer I first learnt how 
to program on. My first Mac was my second a^mputer, a LC 0. 

Are you Mac-only, or a multi-platfonn person? 

We are Mac-onJy. IVe never had any desire to develop for any 
other platfonn. 

Whads the coolest thing about the Mac^ 

I think the coolest thing alx>ut tlie Mac ttxiay is the Unix 
undeqiinnings. I love dial I have a Unix workstation in front of me, 
and 1 love diat I mn completely shielded fmni it. 1 don't need to 
go anywhere near die Unix undeiiielly unless I want to. 

What is the advice you'd give to someone trying to get into 
this line of woric today? 

It is iniporiiint to first figure out wliat your goals are - fame, 
fortune, job, etc - and then mtive in diiit direction. 1 wanted to earn 
a living writing Mac software so 1 sought out Peter N. Lewis. He 
gave me a job and tatight me everytliing lie knew alxiut Mac 
development. Ttxlay I have my own company doing what 1 love. 

What’s the coolest tech thing youVe done using OS X? 

Tm not sure this answers the question, or if anyone else will 
think it is ctxiL liut 1 do. Lots of people think Interarchy is a Cocoa 
app. It isn't. In fact it is still largely written in Pascal. About once a 
mondi we will get an email from a customer congratulating us on 
iiewriting Intenirchy in Qrcoa. 1 gel a real bu7Z whenever one of 
these emails come in. li means we are doing sonietliing right 

Where can we see a sample of your woik^ 

You can download or read alx)ut our applications at 
http://nolobe.com/. 

The next way I'm going to impact IT/OS X/the Mac 
universe is: 

Currently we are working on updates to both Interarchy and 
Iris. 1 am partiailarly excited about die new^ version of Interarchy 
It is going to liave a very neat feature dial lakes advantage of the 
SSH file transfer protcKol we added to Interarchy 9.0. We are also 
looking at getting into iPhone development liut that is too far aw^ay 
to discuss. 

Anything else we should know? 

Interarchy (nee Anamhie) was first released on the 7th 
Decemlx^r 1993 meaning it will turn 15 later diis year. Tliat 
Interarchy has lasted this long is a real testament lo Peter’s ability 
as a Mac de\'elojier I hope that 1 can keep it going for another 15 
years. 

\\\i^ 


If ym or smeaoe you know feAmgs m the MatTedi Spo^hl, kt us 
know! Send detaSs to eiStorial@nHKte{luom 
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Now Featured 


Mac bundles for back to school and every day. 


Save up to $390 
on select bundles. 

Smalldog.com/specials 



24” iMac 



AppleCare 

Protection 

Plan 


4 

IQffKtkut PlMt A 


LaCie d2 Quadra 
Hard Drive 


Canon MP470 
All-In-One 


15” MacBook Pro 


We feature exclusive bundles on every Mac we sell-all the time. Sure, the specials will vary, 
but many include extra RAM,AppleCare. printer rebates, LaCie hard drives and free shipping to 
save you more than purchasing separately. 


Prep ping someone for back-to-school? Visit Smalldog.com/mactoschool for preconfigured bundles 
with everything you need. Plus, every order outside of Vermont is always tax-free, and our 
friendly, knowledgeable staff is always ready to help with any question you may have. 



Small Dog 

Electronics 

AIiamijs 3d Ijour QAe 


• over 3,000 products 

• 5'Slar online inerchani rating 

• lax-tree outside of VT! 


d Apple Specialist 


www.snialldog.coin 


800-511-NACS 






Your potentiai. Ourpasston.* 


K^c/osoP- 


\ 



Work together. Different machines? Different platforms? No matter. You can all speak the same language. 


VlfTik 200i ,c<m\ 


Office:mac^°‘>* 













